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EXECUTIVE SUMMARY

L INTRODUCJX1N

The Air Force uses approximately 1,000 designated blocks of airspace in the continental

United States (including Alaska) for subsonic low altitude training and testing purposes.

For environmental assessment purposes, the maximum ceiling for low altitude airspace

is 3,000 ft above ground level (AOL). Minimum altitudes may be only a few hundred

feet AGL and sometimes as low as 100 ft. The nature of the airspace (in terms of

length, width, altitudes, location, time of operation, etc.) varies to accommodate the

types of mission to be flown and the resources of the user. Specifically, airspace

dedicated to Air Force low altitude flying operations is categorized as military training

routes (MTRs), slow-speed, low altitude training routes (SRs); military operations areas

(MOAs); restricted areas (RAs); and low altitude tactical navigation areas (LATNs).
MTRs are classified as either Instrument Routes (IR) or Visual Routes (VR).

IR routes are airspace corridors established by the Federal Aviation Administration

and the Air Force to provide military aircrews with low altitude navigation and tactical

training under a variety of conditions. MTR airspace is required for aircraft operating

at speeds exceeding 250 knots below 10,000 ft and typically range in length from 300

to 1,500 miles with corridor widths of 4 to over 70 miles. SRs are similar to MTRs

where aircraft are allowed to operate at or below 1,500 ft AOL at speeds of 250 knots

or less. MOAs are airspace assignments of defined vertical, horizontal, lateral, and

temporal dimensions established outside positive control areas (below 18,000 ft mean

sea level) to separate certain military aircraft activities from civilian aincrafL MTRs and

MOAs are reserved for military training use only when scheduled. 1The military does

GFJS Prehi.y DA* ES-3



have prieriry 1; scheduling the airspace within a MOA but must compete with other

users. VOAs gcnerally cover several thousand square miles of land. RAs are assigned

airspace in which non-participating aircraft are prohibited from use during designated

times unless advance permission is given by the controlling or using agency. These

areas are often associated with test and gunnery ranges which would pose a hazard to

nonparticipating aircraft. This category of airspace also allows flights at speeds in cess

of 250 knots below 10,000 ft and is one in which nonmilitary aircraft are excluded from

use when the airspace is active. RAs may span from less than 100 to several thousand

square miles of land. LATN areas permit random navigation training for aircraft

traveling at speeds of 250 knots or less and operating at or below 1,500 ft AGL

In 1986, the Air Force controlled 599 low altitude mutes, 126 low altitude MOAs, and

88 low altitude RAs over the continental United States. This airspace is generally

found in a rural setting. Combined, these training airspaces covered almost I million

sq. miles, or 25% of the total land area of the 49 states. The most heavily utilized

airspaces, MOAs, and RAs, covered only approximately 5% (MOAs, 4.3%; RAs, 0.7%)

of the continental United States. Usage of airspace over the continental United States

is segmented in terms of flight scheduling and altitude structure such that only a portion

of this land area is affected at one time.

Air Force low altitude flying operations may be intrusive events for areas under the

airspace, concern has been expressed by some agencies and members of the public

about their environmental effects. These concerns range from social effects such as

annoyance, sleep disturbance, and interference with peaceful rural settings to adverse

health effects (e.g., hearing loss), damage to fragile structures of historical significance,

disturbance of wildlife, and many others. There is increasing concern over both the

acquisition of new airspace and the maintenance/modification of existing airspace for Air

Force training operations. To ensure that environmental factors are appropriately

ES-4 GOls hvbsh,. 7 Dhu
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considered in decision making for Air Force proposals to establish or modify subsonic

low altitude airspace, environmental impact assessment documentation is prepared

consistent with the National Environmental Policy Act of 1969 (NEPA) and Air Force

Regulation (AFR) 19-2. The Air Force determined that its environmental impact

assessment process (EIAP) for low altitude flying would benefit from a consolidated, in-

depth analysis of issues common to low altitude flying. This objective led to the

development of this document, the Generic Environmental Impact Statement (GEIS)

for low altitude flight operations. Its intent is to

"* provide generic analyses of and conclusions about the environmental impacts
common to Air Force low altitude flying operations;

"* provide a broad forum in which the public and interested state and federal agencies
can participate in development of the GELS;

"* serve as a cost-effective reference document for future Air Force NEPA analyses
by describing appropriate data, findings, analytical methods, and formatting
procedures; and

"* facilitate greater consistency in the Air Force's EIAP in future analyses.

IL ISSUES IDENUiFIED FOR CONSIDERATION

The formal scoping process for this GElS included a Notice of Intent published in the

Federal Regiser and public meetings at eleven locations in the continental United States.

Both written and verbal comments on the scope of the GElS and potentially significant

issues to be analyzed were solicited and received from members of the public, interest

groups, and governmental agencies. Comments were also solicited and received from

Indian tribes and technical esperts in relevant scientific disciplines. Table ES.1 provides

a summary of issues identified through the scoping proes. These issues were the focus

of this GEIS.

OFGS PFbnb.y DM* ES-5
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Il. APPROACH TO ASSESSMENT

Once the appropriate resource were identified through scoping, the overall methodology

used to examine the potential issues and to further the objectives of the GEIS effort

consisted of the following elements:

"* data development,

"* case study evaluations,

"* generic resource assessments, and

"* assessment of cumulative impacts.

Obtaining new information about the potential issues (or resource categories) was

considered important because the existing information was judged to be of varying

quality and applicability to low altitude flying. Consequently, the GEIS accumulated

reliable existing information about impacts, developed new supporting information to

supplement that already available, and developed a system for making this information

available for future use in a consistent fashion. Some of the salient topics and data-

gathering and development methods included airspace data describing the Air Force's

inventory of low altitude airspace and the scheduled flying operations in that airspace;

the social impacts data obtained through 721 interviews with people living or working

under selected low altitude airspaces and supplemented with over 500 interviews with

local officials and newspaper editors in these areas; information obtained from a

specifically commissioned national survey on the relative value people put on wilderness

and parks areas; an air pollutant dispersion model for low altitude aircraft, a model for

estimating structural impacts of low altitude flying operations; and the results of many

GEWs Prd y • ES-7



interviews with knowledgeable state and federal officials regarding impacts for most of

the resource categories.

The case-study approach was used as the primary means of gathering information about

impacts of low altitude flying operations. Such an approach provides a realistic and

convenient means of portraying the environmental impacts. Twelve airspaces were

selected for analysis through a sampling technique applied to all Air Force subsonic, low

altitude airspace. The sampling technique was designed to ensure objective selection

of a wide variety of low altitude airspaces. This number of airspaces does not constitute

a statistically representative sample, but it does provide a manageable number of cases

that adequately portray the range of impacts that occur from the great majority of the

Air Force's low altitude flying operations.

A generic assessment was performed for each of the ten resource categories (Table

ES.1) potentially affected by low altitude flying operations. The assessments examine

the existing scientific literature and identify findings that are considered to be relevant

to Air Force low altitude flying operations. The results of analyses, including the case

studies and special research tasks are also included. Finally, a classification system for

determining the levels of impacts to certain resources is prepared for use in assessments

of new low altitude airspace proposals.

The final element of the GEIS assessment methodology consisted of a cumulative

impact assessment as defined by Council on Environmental Quality regulations [CEQ

(40 CFR 1508.7)]. Consideration is given to the cumulative or concurrent impacts that

occur from low altitude flying operations in which two or more airspaces affect the same

sensitive resource or "receptor,* such as a person, animal, or structure.
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IV. RESULTS

A principal objective of the GEIS is the development of specific guidance for analyzing

the environmental impacts of low altitude airspace proposals and for preparing

appropriate environmental documentation. Volume M, the GEIS EM4P Guide, provides

a framework for conducting future airspace environmnntal assessments. It outlines

specific procedural and analytical steps to assist environmental planners and airspace

managers in the preparation of consistent ETAP documents.

The following is a summary of the impacts expected from low altitude flying as a result

of the GElS research effort. Validation of these impacts was provided by independent

assessments of 12 case study airspace locations throughout the United States. It should

be noted that any reference to the national exposure of a particular resource to low

altitude flying operations does not imply sustained aircraft activity. Military airspace

usage is multidimensional (length, width, altitude, and time) such that only a portion of

the land area is affected at any one time.

Because airspace is considered to be an environmental resource, the FAA evaluates

airspace impacts when it approves and establishes an airspace. The FAA and Air Force

cooperate in airspace management. Pursuant to the Federal Aviation Act of 1958, the

FAA has final authority in use and management of the nation's airspace resource. This

includes jurisdiction in approving Air Force proposals for MTRs, MOAs, and RAs and

in managing the airspace for competing users once it is established.

In 1986, the Air Force operated in 599 MTRs and SRs, 126 MOM, and 88 RAs in U.S.

low altitude airspace. Combined, these training airspaces covered almost one 1 million

GEIS Prbgwy Dr* ES-9



sq. miles, or 25% of the country's surface, including Alaska. However, the most heavily

utilized airspaces, MOAs and RAs, covered only 4.3% and 0.7% of the continental

U.S. (CONUS) land area respectively. Air Force routes and drop zones covered over

818,000 square miles, and Air Force MOMs and RAs covered 155,000 and

25,000 sq. miles, respectively.

In recent years, concern has been expressed over the amount of low altitude airspace

allocated to military operations. Such airspace is a finite resource with multiple users,

including ranchers, farmers, federal and state natural resource agencies, crop dusters,

oil and gas companies, general aviation, hunters, and tourists. (The commercial airline

industry generally does not require low altitude airspace except near airports where

take-off and approach patterns occur at low altitude.) It is general aviation traffic, such

as private planes and governmental agency aircraft, that may be affected most because

these flights are often conducted below 3,000 ft AGL and under VFR conditions.

When unusual civilian flight activity, such as wildlife survey flights or fire

detection/fighting flights occur in an area, the agency conducting those flights, if it feels

a significant hazard exists, has the responsibility for notifying the appropriate FAA Air

Route Traffic Control Center (ARTCC). The ARTCC or respective FAA Flight

Service Station issue notices to airmen (NOTAM) that contain information on the

civil/military aviation use in the area. Agencies or individuals desiring scheduling

information regarding military low altitude operations in a particular area can secure

such information by contacting the nearest FAA Flight Service Station.

Although the amount of airspace designated for military use seems substantial, most of

it is not being used for Air Force low altitude flying at any one time. When airspace

is not being used by the Air Force, the FAA treats the airspace as if it does not exist.

Except for approximately 25,000 sq. miles (0.7% of CONUS land area) of RAs, joint

use by commercial and general aviation aircraft under VFR is permitted while the
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airspace is being used by the Air Force. Military aircraft engaged in low altitude flight

operations are under many of the same flight rules as civilian aircraft. The same 500-ft

minimum separation, requirement to yield right of way to the aircraft least able to

maneuver, and "see and avoid" rules apply to both civilian and military aircraft. Civilian

aircraft under IFR will be routed around sectors of military activity when reserved

airspace is active. Thus, although the use of low altitude airspace by the Air Force may

require civilian use of restrictive flight rules, very little of the airspace is actually denied

to civil aviation.

Soow Impscm

Because of the frequency with which the issue of social impacts was raised at public

scoping meetings and through other scoping procedures, this issue is among the major

concerns of the GElS (see VoL TV, Appendix B). Several methods of investigation

were used in the analysis of social impacts, most notably a literature review, face-to-

face interviews with over 700 people located under case study airspaces, telephone

interviews with over 500 key informants (local officials and newspaper editors) in

communities under these airspaces, and telephone interviews with airspace schedulers

and military public affairs personnel. The principal products of this research are (1) a

description of the nature and magnitude of impacts generated by the flights; (2) an

understanding of the social characteristics and flight parameters associated with these

impacts; and, as a result of this understanding, (3) an indication of what adverse impacts

might be mitigated in the airspace planning process, or during or after the

implementation of a new or changed airspace.

GElS research findings indicate that the social impacts of Air Force low altitude flight

operations consist of annoyance, disruption of activities, disturbance of the young in

group facilities, and economic losses to individuals from livestock disturbance. These

GEIS PrLbuhwy D,* ES-11



impacts may affect both individuals or groups of individuals. Impacts to individuals

include annoyance and interrupted activities. For people interviewed face-to-face, the

level of impact generally was moderate; nearly one-third of the survey respondents were

highly annoyed with one or more aspects of the flights, and almost one-fourth reported

being disturbed while sleeping or during three or more non-sleep activities.

Although relatively large numbers of individuals report that they are highly annoyed or

that many activities are interrupted, these impacts seldom spur actions other than

informal complaints. Therefore, these impacts may not have much importance in the

overall scheme of peoples' lives. Evidence that the impacts of low altitude flights may

not affect people strongly includes the following: (1) there were very few respondents

(4 out of 721) who spontaneously mentioned the flights as something they dislike about

their area; (2) nearly 80% of the respondents either supported the low altitude flights

(43%) or neither supported nor opposed them (36%); (3) about 61% of the

respondents reported liking some aspect of the flights; and (4) only 14 respondents

(1.9%) said they had complained about the flights formally. Similarly, flights may affect

a large number of people but may not cause community disruption.

Among the actions people can take in response to Air Force low altitude flight

operations are registration of complaints (formally and informally), group formation, and

other displays of displeasure. Vehement social responses to flights have been reported

in such places as Dixie Valley, Nevada, and in Europe. Analyses of data from face-

to-face and key informant interviews showed no such highly charged social responses

to Air Force training activities in the case study airspaces.

However, lesser responses to the flights did occur in the case study sites. While nearly

one-quarter (23%) of those surveyed said that they complained informally to friends or

family members, only two percent reported that they had complained formally to
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authorities about the flights. About one-quarter of the local officials and newspaper

editors contacted reported receiving complaints about low altitude flights. Whether

these complaints were in response to Air Force activities in case study airspaces or

other low altitude airspaces in the vicinity is unclear.

It is important to note that flights may affect people without causing overtly observable

responses. As mentioned earlier, low altitude training activities may cause impacts such

as annoyance, activity disruption, economic difficulties from livestock disruption, and

disruption of young people in group facilities. These impacts are not easily observed

nor are their social consequences clear. People can be annoyed and have activities

interrupted without opposing the flights. Nevertheless, these impacts serve as gauges

of the number of people affected by the flights and can provide useful input to airspace

planning and mitigation strategies.

Nearly one-third of the field survey respondents reported being highly annoyed by at

least one of the following aspects of flights: noise, presence, altitude, or the possibility

of a crash. Although most field respondents (67.7%) were not highly annoyed by the

flights, about 60% disliked something about them. Noise, altitude, and safety were the

predominant concerns raised. Answers to unprompted, open-ended questions indicated

that noise was the dominant aspect of flights disliked by the field interview sample;

altitude and safety were the next most frequently mentioned items However, for

closed-format questions about annoyance with certain aspects of the flights, a slightly

higher percentage of respondents reported high annoyance with the possibility of a crash

(20.2%) than with noise (19.2%) or altitude (18.3%). An explanation for these

somewhat contradictory results may be that the possibility of crashes generally is not

salient, but that when prompted, people do express concern about military aircraft

safety. Noise, altitude, and safety also may be interrelated issues.
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Approximately one-fifth of the face-to-face interviews indicated sleep disturbance or

interruptions in the performance of three or more non-sleep activities had occurred in

either the preceding month or a typical month. About 6% of the key informants

contacted in affected areas were aware of reported losses in productivity from

commercial livestock operations as a result of military low altitude flights. Reported

losses were not verified with Air Force claims records. Flight activties were reported

to disturb livestock by 4.4% of the face-to-face respondents. Less than 1% of the key

informants said they received complaints about disturbance of the very young in group

facilities. In the context of households or businesses, effects on the young were

reported to be a negative aspect of the flights in nearly 3% of the field interviews.

Issues involving adverse health effects and diminihed property values almost never were

raised in face-to-face interviews when people were asked what they disliked about the

flights.

Social characteristics like demographics, attitudes, and beliefs are more strongly related

to the impact measures than are flight parameters such as aircraft type, altitude, and

noise. Annoyance and reported interrupted activities are most strongly related to age,

support for the military, and perceived altitude of flights. Support for low altitude

flights, which correlates significantly with annoyance and interrupted activities, also

correlates significantly with support for the military, knowledge of the purpose of flights,

perceived altitude of flights, population density, age, sex, airspace type, aircraft type, and

instantaneous noise levels. Characteristics such as support for the military and some

effects of low altitude flights--reports of activities interrupted by the flights and

reported annoyance with global characteristics of the flights (noise, presence, altitude,

possiibility of crashes)--are significantly related to complaints.

Data analyses show that average day-night noise levels (Ldnmr) correlate only with

awareness of flights. Instantaneous noise levels (SEL) are correlated significantly with
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support for the flights and with annoyance from noise and altitude, and are correlated

marginally with interrupted activities. Perceived number of flights, total scheduled

sorties, and airspace type are flight parameters significantly related to complaints.

In summary, the flights cause annoyance and interrupted activities but these impacts do

not appear to have much importance in peoples' lives. For the purposes of planning

and mitigation, perhaps the most direct strategies are to locate airspaces in areas with

low population where there is pre-existing support for the military and to limit the

number of flights without compromising operational mission requirements. Additional

measures, such as instituting programs that promote information exchange to increase

public knowledge about the purpose of the flights and to enhance support for the

military, may be appropriate, indirect planning and mitigation strategies.

The principal concern in terms of noise impacts is human exposure to noise from

aircraft engines and passage of the aircraft through the air.

There is considerable literature on the health effects of noise, but very little of it is

directly relevant to the effects of low altitude flying operations (for more detail see

VoL TV, Appendix C). Most studies deal with the effects of sustained noise levels in

occupational settings or around airports. The majority of people living beneath a low

altitude airspace are unlikely to be exposed to more than one or two noise events per

day and these will last only a few seconds. The intensity and duration of the noise
associated with low altitude flights is not sufficient to induce physical effects such as

hearing loss.
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Any non-auditory effects of noise, if they exist, are likely to result from noise as a

stressor. The most frequently researched non-auditory health effects associated with

noise exposure are adverse reproductive outcomes (ARO) and cardiovascular disease

(CVD). Based on the toxicologic and epidemiologic data reported in over 30 studies,

there is insufficient evidence to infer a significant risk of birth defects or other AROs

associated with levels of noise near major airports and even less so for low altitude

flying operations.

CVD is widespread within American society and is thought to result from a host of

factors. The potential relationship between noise exposure and CVD was explored in

the context of this GEIS. Because available noise studies did not attempt to evaluate

CVD but many explored the relationship between noise and hypertension, and because

there is some evidence of a relationship between noise and hypertension, hypertension

is used in the present study as a surrogate for CVD. The risk estimates conducted to

date are based on more or less continuous levels of noise protracted over a long period

of time where as exposures in low altitude flying areas are generally intermittent,

seasonal, and otherwise very different from occupational conditions. Studies attempting
to resolve the relationships between ARO and CVD and noise are complex for a

number of reasons. Primarily, they are confounded by a variety of other potential risk

factors which are difficult to identify control procedures in epidemiologic studies. As

a consequence, conclusions derived from the studies should be tempered with caution

in that the degree of accuracy is uncertain. However, the studies do provide reasonable

guidance and indicate trends.

On the whole, it can be concluded that noise from subsonic, low altitude flying
operations present a negligible threat to humans. Selected locations subjected to

unusually high levels of flying activities, however, may incur some incremental health
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risk as a result of high noise level, though this risk is still relatively low in comparison

with many other stressors.

AJm"= kxfn bpwf

In 1981, there were 106,000 sq. miles of Indian reservations in the United States, with

a population of approximately 736,000. About 27,600 sq. miles, or 25% of this area,

was under Air Force low altitude airspace. This proportion is slightly less than the

approximately 25% of the non-Indian land (906,400 sq. miles) located under low altitude

airspace in the United States (including Alaska), or the 30* of the coterminous 48

states. Thus, in the aggregate, Indian lands are not more likely to be overflown than

other lands. Although American Indians experience many of the same social impacts

as other Americans, low altitude flights may cause additional impacts which are unique

to them because of tribal sovereignty, religion, economics, and kinship (for more detail
see VoL IV, Appendix D).

Tribal sovereignty is an important part of Indian culture and of the unique relationship
of Indians tn the federal government. For many Indians and their leaders, sovereignty
helps establish their desired separate identity and special legal status. Consultation with
tribal governments in airspace decisions may enhance the legitimacy of tribal leadership

in representing tribal interests in those and other decisions, thereby securing the

effectiveness of that leadership and leaving the tribe less vulnerable in situations where

strong leadership is required. Failure to consult may have an opposite effect.

Indian religious practice is an important part of Indian culture. Low altitude flying

activities may impact locations considered to be sacred or interfere with sacred

ceremonies. Desecration of sacred locations may result from noise or visual intrusion,

which may violate the solitude of prayers and meditation or drive away holy people
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residing at the sites. Disruptions tc ceremonies may result in having to restart a

ceremony at some other time or irrevocably interrupting a once-in-a-lifetime ceremony.

The consequences may range from the cost of people's time and the need to reassemble

the resources required for the ceremony to negative lifetime spiritual outcomes from the

perspective of Indians.

Tribes are attempting to assert a degree of economic self-determination througi

corporate development of various economic ventures such as agribusiness, fisheries,

forestry, and tourism. These ventures could be disrupted periodically by low altitude

flying. Subsistence activities also are an important part of traditional culture and are

interwoven into the fabric of family economic survivaL Disruptions of subsistence

activities, such as hunting, gathering, agriculture and herding, from low altitude flying

may cause economic hardship or other difficulties.

Older Indians may fear flights because of perceived environmental or other adverse

consequences. Because of the very tight kinship structure, coupled with a strong sense

that a hurt to one is a hurt to all, the perceptions of the old may have an adverse

impact on the family. Since the family is frequently an important element in tribal

organization, such adverse impacts to the family may extend to adverse consequences

for the tribe and its leadership.

Concerns have been expressed that low altitude flying operations may cause damage or

deterioration to structures. Analytical models, based on experimental studies, were

developed for the GEIS to predict structural damage from subsonic low altitude flights.

Residences, barns, light industrial buildings, water tanks and wells, and unconventional

structures of historic value, such as old adobe buildings and other Early American
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dwellings of cultural or archaeological sites, are considered along with land slides and

avalanches (for more detail see VoL IV, Appendix E).

Algorithms were developed to predict the likelihood of damage due to acoustic loadings.

Specific impacts examined range from hairline cracks (invisible to the naked eye) up to

structural cracks and broken windows, water loss for wells and storage containers, and

movement of soil or snow. Generally, except for hairline cracks, broken windows, and

snow movement, the probabilities are so low as to be essentially non existent. A small

probability exists for window cracking to occur in the case of heavy helicopters

(>20,000 lb) flying at 50 ft AGL A similar, low likelihood exists for the passage of

bombers flying at 200 ft AGL It should be noted that FAA regulations do not permit

flying closer than 500 ft from structures. Overall, however, the effects from acoustic

loads on structures are negligible or low, except under the most unusual circumstances.

Under most low altitude flying conditions, vibration impacts from noise exposure are of

the same order of magnitude or less than impacts resulting from most natural or human

causes, such as design wind loading, building occupancy, and vehicular traffic. Low

altitude flights of heavy helicopters can produce substantially higher vibration levels and

stress than are normally experienced yet still are expected to be substantially less than

the stress induced by design wind loads on buildings.

W•k•wms ad Padr

In 1981, 23% (6,700 of the 29,000 sq. miles) of designated wilderness lands in the

United States were located under Air Force low altitude airspace. This is less than the

25% of the total land area of the entire United States (including Alaska) or the 30%

of the coterminous 48 states over which low altitude flights may occur. In the

aggregate, wilderness areas are not subjected to more low altitude flying operations than
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other areas. The dominant portion of the exposed wilderness and parks is located in

the western United States.

Although subject to interpretation, the Wilderness Act identifies certain federally

protected land as that which retains its primeval character and influence. Presence of

aircraft flying at several hundred feet above ground level in wilderness areas may

contradict the definition of wilderness as a pristine area unspoiled by the actions of

mankind.

Impacts to the use of wilderness and parks assume two principal forms: intrusions

which violate a sense of isolation and removal from the influences of industrialized

society and intrusions which interfere directly with wilderness and parks recreation

activities themselves. Impacts to wilderness and parks use from low altitude flights

include impacts associated with solitude, enjoyment of wildlife, safety of users, and

implementation of federal trust responsibilities. Solitude involves the opportunity, either

as individuals or as small groups, to escape the pressures of modem life by going to a

pristine environment. Enjoyment of wildlife includes viewing, photographing, and

hunting within this pristine environment. Safety involves the opportunity to enjoy the

risks of wilderness and parks without additional risks resulting from the intrusion of

modern life. Implementation of federal trust involves the capacity of federal officials

to preserve and protect wilderness and parks lands and their use. In comparison with

logging, mining, cattle grazing, and recreational motorized vehicle use on other public

lands, the impacts of low altitude military flight comprise a relatively benign degradation

of wilderness isolation and recreational use. Overall, the effects on the isolation which

constitutes much of the wilderness' character are moderate to severe, but is readily

mitigated through adequate planning and public involvement (see Vol. IV, Appendix F

for more detail).
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Wildlife responses to aircraft range from apparent disregard to panic fleeing and vary

with seasons, reproductive status, previous exposure to aircraft, aircraft type, distance

from the aircraft, and other factors (for detailed discussions see VoL IV, Appendix G).

Disturbance during the reproductive season is generally the greatest concern because

of the potential for reduced reproduction. W'ldlife repeatedly exposed to aircraft often

appear to become partially accustomed to the flights, and their behavioral responses

appear to diminish with time. The intensity of wildlife response is generally greater in

open areas and diminishes with greater distance from the aircraft. Helicopters often

elicit more intense responses than fixed wing aircraft.

A principal concern is the possibility that low altitude flying operations may add

significantly to existing stresses (e.g., habitat loss) on wildlife, thus causing cumulative

long-term reductions in wildlife populations. The available literature is not adequate

to quantify. the impacts of low altitude aircraft on wildlife at the population level, but

individual impacts such as reproductive failure can occasionally be expected to occur.

Such isolated reproductive failures or relatively few mortalities are generally not a

significant concern because wildlife populations usually soon recoup such losses if

suitable habitat is available. Thus, cumulative impacts are negligible.

A cumulative effect would occur if there were sustained reproductive failure or

behavioral avoidance that resulted in a reduced wildlife population under the airspace.

Such an effect would be equivalent to, and cumulative with, reduced population levels

caused by habitat loss. No such population reduction due to aircraft has been

documented in the literature, but no systematic study to detect such impacts has been

conducted. Several studies have reported wildlife avoidance of habitats in areas of

frequent helicopter flights and/or landings not involving military airspace. Overall, the
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literature suggests that Air Force operations in low altitude airspace are not highly

disruptive of wildlife reproduction, behavior, or survivaL Low altitude flying activity

over threatened or endangered species is a substantial concern because of the low

population levels of such species.

UM3tX and P*y Inpecsb

Scientific literature on the effects of aircraft on livestock and poultry is limited, but it

shows that impacts sometimes occur when the flights are very close to animals and the

disturbance level is very high (for details see Vol. IV, Appendix H). Turkey flocks

kept inside sometimes pile up and experience high mortality rates in response to aircraft

noise and various disturbances unrelated to aircraft. Pileups with significant mortality

in chickens are not reported, and chicken growth, egg laying rate, reproductive function,

and hatchability of eggs are not affected adversely by aircraft or simulated aircraft noise.

No adverse effects of subsonic flight are reported for dogs, mink, or pigs. Horses and

sheep may react strongly to low altitude aircraft by usually running for a short time, but

no injuries or other adverse effects are reported in the literature.

Dairy cows in fields sometimes may react strongly to low altitude aircraft but soon

resume normal activities. Cows near airfields show no reduction in milk production

compared with cows in areas felatively unaffected by aircraft. Although cattle in fields

often appear to be startled by low altitude flights, adverse affects generally are not

reported. Cattle in corrals or feedlots sometimes stampede when aircraft fly low

overhead, breaking through the fences and injuring themselves.

The potential for economic losses due to aircraft impacts on livestock and poultry is a

concern. Instances of substantial regional losses to individual farmers apparently are
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rare, and it is unlikely that there would be sufficient disturbance to cause regional

economic impacts.

Air Q~a~y krqmcw

Low altitude flying operations were analyzed with respect to their impacts on (1) air

pollutant concentrations as compared with appropriate air quality standards, and

(2) visibility in certain national parks and wilderness and parks areas, which were given

special protection under the 1977 Clean Air Act Amendments (VoL IV, Appendix I).

The conclusions reached were that (1) air pollutant impacts for all low altitude military

airspaces are negligible with respect to National Ambient Air Quality Standards

[(NAAQS) see 40 CFR 50] and Prevention of Significant Deterioration (PSD) Class H

increments (40 CFR 52); (2) air pollutant impacts from MOA and RA low altitude

flight operations are negligible with respect PSD Class I increments; and (3) potential

impacts to visibility from low altitude flight operations are negligible for all types of

aircraft. It was found that the only remaining air quality concern was with MTRs that

passed over PSD Class I areas, which consist primarily of national parks and wilderness

areas. Therefore, unless the airspace proposal involves an MTR that passes over a PSD

Class I area, the issue of air quality can be addressed very briefly by referencing the

above findings. If a proposed MTR intersects a PSD Class I area, an analysis of air

quality impacts on the Class I area should be conducted.

Health and safety issues related to low altitude flying operations include radio frequency

(RF) emission exposure, laser hazards, and aircraft accidents. Each of the nonionizing

radar systems used for low altitude flying operations is subject to source strength
evaluations prior to deployment in a given aircraft or at a ground support site. These
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evaluations assess potential exposure situations on the basis of exposure guidance

offered by the American National Standards Institute, the major source of guidance

provided within the United States. All systems must meet or exceed these guideline

values prior to deployment. Similarly, laser systems undergo evaluations which

incorporate national and international safety guidance. Systems that are found not to

be "eye safe" are restricted to operating only over controlled DOD owned ranges where

people are not present. As a consequence of these procedures, exposures to

nonionizing radiation and laser systems are expected to result in negligible impacts.

Accident statistics for FYs 1979-88 show that low altitude flying does not cause a

disproportionate number of flying mishaps relative to conventional military air

operations. Low altitude mishap rates of 1.5 per 100,000 flying hours are at the low

range of the Air Force-wide average of 1.5-3 mishaps per 100,000 flying hours. In

addition, the relative risk of being injured/killed or experiencing property damage as a

result of an aircraft accident or accidental release of ordnance occurring in a low

altitude airspace is extremely smalL
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1. PURPOSE AND NEED FOR
THE PROPOSED ACTION

1.1 BACKGROUND: THE NEED FOR LOW ALTITUDE FLYING OPERATIONS

The majority of U.S. Air Force mission objectives include low altitude flying.

Depending on the aircraft and mission, the minimum altitude (other than takeoff and

landing) may be only a few hundred feet above ground level (AGL) while in designated

low altitude airspace. Adversary air defense systems are becoming increasingly

sophisticated, accurate, and effective. Most of these threats are supported by various

types of radar, optical, or infrared guidance systems enhanced with electronic

countermeasures. Sophisticated air defense systems are more readily available on the

world market and are proliferating in third world countries as well as in the

industrialized nations. Threat environments are more varied today than they have ever

been. If U.S. aircrews are to be effective in combat against increasingly capable

defenses, they must be able to train with precision at low altitudes to penetrate, find,

and attack these systems as well as strategic and tactical targets. Some material

transport and delivery missions, as well as peacetime research, development, and testing

programs also involve flight at low altitudes. For the purposes of this document, low

altitude is defined as 3,000 ft AGL or less.

The Air Force uses, at one time or another, approximately 1,000 designated airspaces

in the continental United States (including Alaska) for low altitude training and testing

purposes. There are several kinds of low altitude airspace to accommodate the types

of mission to be flown. Those airspaces considered in this analysis include military

training routes (MTRs); slow speed, low altitude training routes (SRs); military
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operations areas (MOAs); restricted areas (RAs); and low altitude tactical navigation

areas (LATNs). The airspace categories and Air Force operations which occur in these

areas are descnrbed in SecL 1.4 and discussed in detail in Appendix A.

Because these flying operations may be intrusive events for areas underneath low

altitude airspace, concern has been expressed by some agencies and members of the

public about the effects of Air Force low altitude flying operations. Pursuant to the

National Environmental Policy Act of 1969 (NEPA), environmental impacts of such

flying operations (except LATNs) are analyzed before establishing or modifying a low

altitude airspace. The environmental impact assessment process for low altitude flying

would benefit from a consolidated, in-depth analysis of issues common to low altitude

flying. That determination led to development of this document, the Generic

Enironmental Impact Statement for Air Force Low Altinue Flying Operations (GELS).

1.2 PURPOSE

The proposed action is to identify common impacts of low altitude flying operations and

adopt a NEPA environmental analysis and document preparation process, along with

a supporting information base, for future Air Force proposals to establish or modify

subsonic, low altitude airspace in the United States. The purpose of the proposed

action is to facilitate compliance with NEPA for such airspace proposals. The

categories of airspace considered are those noted in Sect. 1.1. This GELS is the

documentation for the proposed action. It is designed to:

1. provide generic analym of, and conclusions about, the environmental impacts
common to Air Force low altitude flying operations and ripe for decision at each
level of environmental review,

2. provide a broad forum in which the public and interested state and federal agencies
can participate in development of the GEIS;
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3. serve as a cost effective reference document for future Air Force NEPA analyses
by eliminating repetitive discussions, describing appropriate data, findings, analytical
methods, and formatting procedures; and

4. facilitate greater consistency in the Air Force's environmental impact analysis process
(ElAP) in future analyses.

The resources of interest in the first objective include airspace use, social, noise,

American Indians, structures, wilderness and parks, wildlife, livestock and poultry, air

quality, and health and safety. The GElS constitutes a reference document that

examines potential environmental impacts of low altitude flying on these resources which

were determined to be ripe for decision and excludes from consideration issues already

decided or not yet ripe.

Developing this expanded knowledge of impacts has enabled the public, interested

private organizations, and government officials to provide useful information and advice

for this impact statement. Public scoping meetings were held around the country and

written comments also were solicited (Sect. 1.5). In addition, extensive contacts were

made with numerous officials and many affected individuals and interested groups as the

impact statement progressed.

Prior to the GELS, data and environmental impacts for new airspace were determined

without benefit of any single, comprehensive report on these issues. As a result many

of the same background studies were duplicated in each analysis. The GElS provides

a significant increase in the data, findings, and analytical methods available to the Air

Force for developing future NEPA analyses of low altitude airspace proposals.

The availability of the findings developed through this GElS will improve the level of

detail and precision in the EIAP for low altitude airspace prposals. The EUAP Guide
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for Low Altitude Airspace Proposals (EIAP Guide), Vol. II of the GEIS, provides

detailed guidance for using the information and analyses in the GEIS and ensures

compliance with Air Force environmental policy and NEPA.

The only alternative considered in this study to the proposed action is the no action

alternative. The no action alternative would continue the current process without

benefit of the information and findings contained in the GEIS. The current process is

one in which each organization preparing NEPA documentation applies the general

EIAP (AFR 19-2) to low altitude airspace. The E/AP Guide sets forth a detailed

process in which the EIAP is tailored specifically to low altitude airspace proposals.

This expanded base of knowledge will improve the EIAP and no other reasonable

alternative has been identified.

1.3 NEED

To comply with NEPA, the Air Force customarily prepares separate environmental

documents to support each low altitude airspace proposal. This requirement of separate

documentation will not be changed. This process can be facilitated, however, through

the GELS. Because impacts associated with low altitude flight operations have many

similar characteristics throughout the country, an appropriate way to evaluate and

document the common issues is to prepare a generic assessment that can be used as a

reference document for future NEPA analyses. Whenever a generic environmental

impact statement has been prepared (including program or policy statements) and a

subsequent statement or environmental assessment is then prepared for an action

included within the broader program or policy, the subsequent statement or assessment

need only summarize the issues discussed in the broader statement, incorporate

discussions by reference, and concentrate on issues specific to the subsequent action.

GEIS analyses of environmental impacts are based on current scientific information
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and will be incorporated by reference in future NEPA documentation prepared for

specific low altitude proposed actions. This GEIS is also based on a national scoping

process that provides a perspective which could not be duplicated through each site-

specific analysis. Environmental planners throughout the Air Force will benefit from

more extensive research and data than are available customarily in site-specific

assessments and will avoid duplicating generic analyses. Future evaluations of airspace

proposals will focus on issues of concern for the specific proposed action while using

the generic resource assessments and data provided in this GEIS as supporting

documentation.

1.4 LOW ALTITUDE FLYING OPERATIONS

1.4.1 Ob**.vs of Low Altitude Fying Opertons

The Air Force conducts flying operations in low altitude airspace to accomplish required

operational; training; and research, development, testing, and evaluation missions

assigned to individual commanders. Low altitude flights are conducted to achieve and

maintain aircrew proficiency in a number of missions, including air defense, air

superiority, close air support, strategic and tactical bombing, electronic warfare, strategic

and tactical airlift, and tactical reconnaissance.

As noted earlier, low altitude flying is necessary in order for aircraft to avoid detection

and destruction by opposing forces. Such training conducted over land is necessary for

a number of reasons. This is the environment in which aircraft would normally function

in wartime. Some training can be accomplished by simulators; but simulators, though

effective in the initial stages of flight training, cannot replicate the full spectrum of

complex operational environments amrcrews must face. For the foreseeable future, no

simulators will provide all the variables of actual maneuvering, ordnance delivery, threat
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reaction, visual target acquisition, and teamwork with other aircraft. Simulators are

especially deficient at visual realism when low altitude, high speed formation tactics

are to be practiced. Additionally, simulators cannot generate the gravitational ("G')

forces which aircrews experience during tactical maneuvering. Developing the skills

required to function effectively in a high "G" realistic combat environment is vital to

both aircrew survivability and the USAF mission.

It is also essential that low altitude training occur over land as opposed to water, since

the latter would not provide realistic training because of the lack of terrain features.

Target acquisition would lack much of the difficult ambiguity which challenges aircrews

in land based targets. Furthermore, the absence of terrain features would not allow

pilots to learn how to use such features to help avoid detection and destruction.

Sustained training over water would also impact aircraft maintenance, component life,

and safety. Increased aircraft corrosion would be experienced due to sustained training

at low altitudes over salt water. Due to the lack of depth perception over water,

aircrews would be exposed to a decreased safety margin at low altitudes. Thus, it is

imperative that the Air Force conduct low altitude flights in a realistic environment over

actual terrain.

The major commands (MAJCOMs) that utilize low altitude airspace operate a variety

of aircraft at various speeds and altitudes in different categories of airspace. Each such

MAICOM has a unique mission and requires different amounts and types of airspaces

to meet the goals of training or research, development, test and evaluation programs.

Environmental impacts may vary somewhat as a result of these mission-related

differences in aircraft and operating procedures. Appendix A examines each command's

low altitude flying mission requirements, differences in the types of airspace and aircraft

used for low altitude flights by the various commands, and airspace management and

utilization procedures.
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1.4.2 Ai Dedcted to Low AWiudO F"y Ope

In order to develop and maintain the operational readiness of crews and aircraft, the

Air Force as of December 1986 operated, either alone or in conjunction with other

branches of the military, almost 1000 low altitude MTRs, SRs, MOAs, and RAs

throughout the United States. The GEIS analyzes only airspace below 3,000 ft AGL

Subsonic airspace proposals above 3,000 ft AGL have been determined by the Air Force

to have insignificant effect on the environment and are usually categorically excluded

from assessment under the Air Force's environmental analyses regulation, AFR 19-2

(Attachment 7). Unique circumstances may dictate, however, that the categorical

exclusion would not apply to a particular proposed action. Aeronautical impacts such

as safety and usage conflicts are determined by the FAA during informal and formal

coordination and approval procedures.

In 1986, the Air Force controlled 599 low altitude MTRs and SRs, 126 low altitude

MOAs, and 88 low altitude RAs over the continental United States. The availability

of these airspaces for Air Force use varies from one day per month to 24 hours every

day. Thus, the entire system is not operating at all times. In a typical month that year,

there were approximately 20,000 sorties scheduled in Air Force routes, nearly 48,000

sorties scheduled in Air Force MOM, and over 53,000 sorties scheduled in Air Force

RAs.

The Federal Aviation Administration (FAA) is responsible for approving military

airspace, setting conditions for its use, and approving flight operations in Instrument

Routes (IRs), MOAs, and RAs. By definition, SRs (involving aircraft speeds less than

250 knots) and LATNs (random flight patterns) do not require FAA approval Airspace

has four dimensions: horizontal and lateral (both parallel to the earth's surface),
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vertical (distance above the earth's surface), and time (most airspaces not being used

for an entire 24-hour day). The FAA approves all four dimensions of MTRs, MOPS,

and RAs. In addition, the FAA must now certify that the Air Force has analyzed the

environmental impacts of its low altitude MTR, MOA, and RA proposals.

MTRs are airspace corridors established by the Air Force to provide military aircrews

with low altitude navigation and tactical training under a variety of conditions (see

Fig. 1.4.1). There are two types of MTRs: instrument routes (IRs) that operate under

Instrument Flight Rules (IFR) and visual routes (VRs) that operate under Visual Flight

Rules (VFR). IRs are developed by the Air Force and approved by the FAA to allow

for military aircraft training that cannot be met under the terms of Federal Aviation

Regulation (FAR) 91.70 [no aircraft operations in excess of 250 knots (288 miles per

hour) below 10,000 ft]. To facilitate training under safe conditions, FAA has granted

the Air Force the authority to operate aircraft on IRs in both JFR and VFR conditions

below 10,000 ft in excess of 250 knots. VRs are developed by the Air Force and are

also contingent on FAA authorization allowing operations under VFR rules below

10,000 ft, in excess of 250 knots for safety of flight.

SRs are similar to MTRs, but aircraft in SRs operate at or below 1,500 ft AGL at

speeds of 250 knots or less. Thus, SRs do not require FAA approval as they meet the

conditions outlined in FAR 91.70 and are not treated as MTRs. Criteria for the

establishment of an SR are determined by the responsible MAJCOM.

MOMs are airspace assignments of defined vertical, horizontal, lateral, and temporal

(time) dimensions established outside positive control areas [below 18,000 ft mean sea

level (MSL)] to separate certain military aircraft activities from nonparticipating IFR

traffic and to identify for VFR traffic where these activities are conducted (see

Fig. 1.4.2). MOs exist only when they are scheduled for military training. The
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military does have priority in scheduling the airspace within a MOA but must compete

with other users. When a MOA is active, nonparticipating aircraft may pass through

if operating under VFR or if cleared by the appropriate FAA Flight Service Station.

Such use by nonparticipants is permitted because the type of activities conducted in

MOAs (air combat maneuvers, air intercepts, low altitude tactical navigation, etc.) are

usually considered to be less of a threat to nonparticipating aircraft than the activities

conducted in RAs. IFR and VFR traff can operate in airspace designated as a MOA

when it is not being used for military training.

RAs are four-dimensional airspaces in which aircraft flight, while not wholly prohibited,

is subject to restriction (see Fig. 1.4.3). No person may operate an aircraft in an RA

during designated times unless that person has the advance permission of the controlling

or using agency. This restriction is due to the nature of military aircraft training

activities conducted in RAs, including bombing and aerial gunnery exercises, which pose

hazards to nonparticipating aircraft. For this reason, the military has priority in the

scheduling and utilization of RAs. This category of airspace is the only one in which

nonmilitary aircraft are excluded from use when the airspace is active. When an RA

is not being used for military training, the controlling agency can authorize both IFR

and VFR flights for civilian and commercial aircraft.

Low Altitude Tactical Navigation (LATN) Areas are designed to accommodate low

altitude training under visual flight conditions at airspeeds of 250 knots indicated air

speed (KIAS) or less, at or below 1,500 ft. A LATN area has defined boundaries of

sufficient size to permit random selection of navigation points by aircrews conducting

LATN training in such a manner that no point is flown over more than once in a

24-hour period. Separation of aircraft operating in LATN areas is provided only by "see

and avoid" rules. No restrictions are placed on commercial or general aviation aircraft

flying the area.
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1.4.3 Araft mad Opwatin Pwunem for Low titude Fln Operatons

The Air Force commands that fly in low altitude MTRs, Sits, MOAs, and RAs use a

variety of aircraft types at different speeds and altitudes. Each aircraft type has specific

operating parameters which enable the commands to carry out their assigned missions.

This section provides a brief overview of the Air Force aircraft most commonly operated

in low altitude airspace as of 1986. Appendix A describes the various aircraft used by

each Air Force command. The aircraft are discussed in terms of their functions as well

as the speeds and altitudes at which they are operated in airspace below 3,000 ft AGL

In 1986, the aircraft most commonly operated in Air Force low altitude airspace was the

F-4 Phantom I, a fighter aircraft designed in the 195IM and used extensively in Vietnam

(see Table 1.4.1).

Table 1.4.1. Averag, number of sorium (for most common ek cra types, 198I)
scheduled per monmd in Ar Forc 'iropeos

Aircraft MTRs MOMs RA&/Ranges Total

F-4 6,820 9,990 9,724 26,534
F-16 4,004 4,136 13,068 21,208
A-7 4,488 4,400 4,048 12,936
A-10 374 6,776 5,720 12,870

The F-4 has been upgraded continuously over the years and still serves in Air National

Guard (ANG), Air Force Reserve (AFRES), and Tactical Air Command (TAC) units.

The F-16 Fighting Falcon, designed in part to replace the F-4, was the second mast

commonly scheduled aircraft in Air Force low altitude airspace in 1986. Currently, the

GE'S hw,,., I,* 1-15



Air Force (including ANG and AFRES) has more F-16s than any other aircraft (over

1,250) as TAC, ANG, and AFRES units and overseas commands are being equipped

with the multirole fighter. The A-7 Corsair, a close air support and interdiction aircraft

built between 1968 and 1976, was the third most commonly scheduled aircraft in Air

Force low altitude airspace in 1986. Like the F-4, the A-7 has been upgraded over the

years and serves primarily in ANG units, though some are still used for TAC training.

The fourth most commonly scheduled aircraft in Air Force low altitude airspace in 1986

was the A-10 Thunderbolt IL The A-10 is a close air support aircraft operated by

TAC, ANG, AFRES, and Alaska Air Command (AAC) units and Air Force commands

overseas.

Planes that fly the most low altitude missions are relatively small, fighter-type aircraft.

"The Air Force also operates less numerous but much larger planes, such as B-52 and

B-1B bombers and C-141 and C-5 transports, in its low altitude airspace.

Although there are exceptions, including some flying operations as low as 100 ft AGL,

fighter aircraft generally operate on mutes at altitudes of 500 ft AGL, bombers at about

400-500 ft AGL, and transports at about 300-500 ft AGL Altitudes will vary much

more in MOAs and RAs because of the varied training and associated maneuvers

conducted in those airspaces. Aircraft speeds also vary depending upon the type of

aircraft and operation. This GElS only addresses the potential environmental impacts

associated with subsonic low altitude operations. Aircraft that exceed the speed of

sound are permitted to do so only in specifically designated airspace that has been

assessed for supersonic operations or at altitudes above 30,000 ft MSL where effects of

sonic booms are negligible.
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1.5 ISSES IDENTIFED THROUIGH THE SCOPING PROCESS

1.1 Dneron of e Scopk Proe

CEQ regulations define scoping as the "early and open process for determining the

scope of issues to be addressed and for identifying the significant issues related to the

prpsed action" (40 CFR 1501.7). The scoping process for the GElS was formally

initiated by a Notice of Intent published in the Federal Regiter on April 13, 1987 (52

FR 11844). The purpose of the scoping process was to identify significant

environmental issues related to low altitude flying operations and to determine the

depth of coverage.of issues to be addressed. Scoping meetings were conducted during

April, May, and June 1987 at 11 locations within the continental United States. These

locations were selected to provide good regional coverage t'roughout the country. The

Air Force invited all interested individuals to participate, and appr-oimately 600 written

notices of the meetings were mailed to potentially interested organizations.

Table 1.5.1 lists the locations and dates of the public scoping meetings. Meetings with

staff from the US. Department of the Interior and US. Department of Agriculture

were held prior to the evening public meetings at Phoenix, Seattle, and Anchorage to

discuss those agencies' concerns. The public scoping process also included the

submission of 138 written comments from members of the public, interest groups, and

governmental agencies. The scoping process continued through preparation of the Draft

GEIS with the solicitation of comments from particular public officials at all levels of

government, Indian tribms, technical experts in relevant scientific disciplines, and citizens

being surveyed as part of the case studies. On October 6, 1987, a meeting was held

in Portland, Oregon, with US. Department of Interior and US. Forest Service staff

to discuss their conmems, which were primarily related to potential airspace conflicts.

On October 28, 1988, a second meeting was held in Anchorage, Alaska with UA.
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Department of Interior and U.S. Forest Service staff to discuss wildlife and airspace

issues.

T"b 1.51. GEIS pubct pi modngs

Location 1987 date

Boston, Massachusetts April 28
Raleigh, North Carolina April 29
Tallahassee, Florida April 30
Rapid City, South Dakota May 11
Denver, Colorado May 12
Kansas City, Kansas May 13
Dallas, Texas May 14
Reno, Nevada May 26
Phoenix, Arizona May 27
Seattle, Washington May 28
Anchorage, Alaska June 9

1.52 *o•,mntd Concerns IoNwen d Dkn -omd Sooping

The sections that follow summarize the environmental concerns identified during the

formal scoping process. They are organized by GEIS generic resource category and are

listed in Table 1.5.2.

1.2-1 Avpwose ~end a knue

Airspace use and management issues deal with allocating the horizontal, vertical, lateral,

and temporal dimensions of airspace and with managing the competing demands among

users for that airspace. These issues, along with closely related safety issues, received
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considerable attention throughout the scoping process. Comments were offered by

private pilots, commercial flying organizations, and government agencies.

The scoping meetings revealed that the flying community views airspace as a finite

resource facing increasing demand from progressively more users. Many people who

attended argued that low altitude airspace is in particular demand and that the Air

Force needs to shape its airspace requirements and operations to account for the

increasing demand.

There is public sentiment that too much airspace is reserved for military use. It was

suggested that a smaller number of low altitude airspaces could be used more

intensively, thereby freeing some military airspace for civilian use. Many commented

that the cumulative airspace impacts of all military low altitude flying operations should

be evaluated, rather than just those of the Air Force.

1.5.2.2 Soc/al

Numerous concerns were expressed regarding the possible impacts of low altitude flight

operations on people, particularly those living in rural areas, and on their lifestyles.

Rural areas are the predominant setting for low altitude operations (see Appendix A,

Sect. A.3A). Issues raised included general annoyance, safety, intrusion into people's

living and working environments, sleep disturbance, frightening children, interference

with human communications, and the incompatibility of low altitude flights with peaceful

rural settings and living patterns.
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1.5.23 No_$

A variety of concerns were raised, the most prominent of which were the effects of

noise level, startle reaction or surprise on human health. Usually these concerns were

expressed as uncertainty about the kinds of health effects that might occur rather than

as questions about specific effects. Isolated questions were asked about learning

disabilities, low birth weight babies, and asthma.

1.5.Z4 Amwc kidxsh

A number of issues were raised by American Indian tnribs, federal agencies, and

environmental groups regarding the impacts of low altitude flying operations on

American Indians. Many of the concerns were similar to those noted for the general

population regarding interference with rural lifestyle, domestic livestock, wildlife, and

archaeological sites. A particularly important issue, however, was the potential adverse

impact of low altitude flying on American Indian religious sites and ceremonies. Many

American Indian activities have religious implications that can be affected adversely by

outside interference of any type. Other issues involved effects on tribal economies and

subsistence activities such as hunting and fishing, as well as family quality of life. A

final issue is tribal sovereignty over airspace above reservations. American Indians

generally consider the airspace over their reservations as being subject to their control

rather than the federal government's.

1.52.5 StnKu s

A limited number of commentors raised issues associated with possible damage to

structures from low flying aircraf The primary concern was possible damage to fragile

structum s, such as historical sites and adobe buildinps where cracking and arumbling of
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walls and ceilings were feared. Limited concerns were also expressed about possible

cracking of windows and walls in conventional structures. Some inquiries were directed

at the possibility that flights might cause landslides or avalanches.

1.5.-26 Wilderness and pasr

A number of speakers at the scoping meetings suggested that the presence of Air Force

low altitude flying operations over lands designated as wilderness and national parks was

incompatible with the values associated with these lands. Concerns focused on

disruption of visitor enjoyment and conflict with the wilderness and parks character of

the protected areas. Frequent reference was made to an agreement among the National

Park Service, U.S. Fish and Wildlife Service, and FAA which recommends that no

general and commercial aircraft fly over wilderness areas at altitudes less than 2,000 ft

AGL Federal land management agencies were also concerned that low altitude flight

operations might interfere with the wilderness character of study areas and thus

jeopardize the final selection of those areas for inclusion in the national wilderness

system.

Other concerns associated with recreation included interruption of hunting and fishing

activities through disturbance of humans or animals as well as threats to safety from

potential aircraft-induced landslides and avalanches or startling of mountain climbers.

Concern was also expressed over interference with visitation to various natural and

historical sites that are not part of the wilderness system but still possess an ambience

that would be disturbed by low flying military aircraft.
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1.52-7 WIkh

The potential impact of low altitude flight operations on wildlife was a frequent concern

of the public and government agencies. Species that are sensitive and require special

management received particular attention. These included endangered and threatened

species, raptors, waterfowl, and big game animals such as antelope, deer, and big horn

sheep. Particular attention focused on interruption of nesting and rearing of young,

frightening wildlife from its habitat, interference with migration, and disruption of

feeding. The issue of the need to conduct additional research on potential impacts on

wildlife arose at several meetings.

1.5±-8 Lestock and potey

Concern was expressed about the effects of low altitude flights on livestock and poultry,

including reduced productivity, interference with breeding success, and fright responses.

The latter impact was a particular concern of turkey producers who expressed fear that

turkeys might panic and pile up on one another, resulting in suffocation of many birds.

Farmers and ranchers also indicated concern about the interference of military aircraft

with their private flying operations involving crop spraying, livestock inspections, access

to remote areas, hunting of predators, and general transportation.

15 0± Air qu~y

Several questions were raised about air quality, but relatively little concern was

expressed over it. Typically, questions sought information on the kinds and quantities

of emissions from aircraft and whether any are harmful to humans or livestock.
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1.5.2.10 Health and afly

Non-acoustically related health concerns raised during scoping involved the effects of

non-ionizing radiation and laser hazards associated with aircraft. These issues were

raised on several occasions and were not prominent.

Safety issues were raised at most of the public and agency scoping meetings. Numerous

speakers expressed fear that fast, low flying Air Force planes were difficult to see and

avoid. Many civilian pilots felt that it was difficult to get information from FAA air

traffic controllers about military low altitude operations, thus increasing the perceived

risks they associate with flying through MTRs and MOAs when the Air Force is

operating in those airspaces. Although non-Air Force aircraft can operate in these

areas under VFR conditions, widespread concern was voiced that pilots worry about the

potential for accidents and, consequently, avoid these airspaces.

Concerns also were expressed about interference of low altitude flying on farming and

ranching operators, state and federal land management agencies, American Indians, the

tourist industry, and recreational users. These competing users believe that Air Force

operations impede their flying activities and that they suffer adverse economic impacts

as a result. Another concern involved US. Forest Service and Bureau of Land

Management activities associated with spotting and fighting forest fires. These agencies

reported specific examples of military aircraft flying close to fires. The agencies voiced

concern that the presence of Air Force low altitude flights in the vicinity of fire fighting

operations is a safety problem for their slow moving aircraft.
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1.6 SCOPE AND APPROACH

1.6.1 Scopeof tlh Analysis

The proposed action entails data gathering, analyses, and research methods that are

somewhat exploratory in nature. Therefore, the concerns that were identified through

the scoping process were investigated in almost all cases. Indeed, the majority of

comments have arisen frequently in separate scoping processes for specific airspace

proposals in various parts of the country. In order to facilitate the impact analysis, the

issues were categorized as shown in Table 1.5.2.

Comments on several potential issues are not addressed in the GEIS. Several

comments at scoping meetings and in numerous written comments expressed opposition

to the Air Force's low altitude flying operations because such operations are an

important component of American national security policy, which the commentors

opposed. The GEIS does not consider the legitimacy of US. policies, nor does it assess

the relative merits of devoting national resources to defense or alternative uses. These

issues are not within the scope of NEPA or this document. Several issues related to

health also were not analyzed. The health effects of jet engine emissions were only

indirectly considered by using federal air quality standards as a guide in establishing the

degree or significance of various levels of emissions from low altitude flying aircraft

Several other health concerns that were raised in scoping, including learning disabilities,

low birth weight babies, and asthma, were not considered because there is no scientific

evidence to connect low altitude flying effects and those concerns.

The GEIS analyzes the generi impacts of low altitude flying operations by relying on

a case study approach using existing Air Force airspaces to identify the range of impacts

that are associated with low altitude flying. Additional studies are also included on
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specific issues that appeared warranted as a result of concerns raised during the scoping

process. The cumulative impacts resulting from multiple low altitude airspaces at a

single location are also addressed.

Because future low altitude operations are not expected to be materially different from

current operations, identified impacts are expected to be representative of those that

will result from future low altitude flying. When new low altitude flying operations or

technologies are introduced, those changes will be incorporated in the NEPA

documentation for those activities. Thus, this generic analysis provides a broad

perspective on the environmental consequences of Air Force low altitude flying

operations and details a procedure for evaluating impacts of proposed new or modified

airspace allocations for low altitude operations in Vol MI E/AP Guide.

1.62 M d

1.6.21 Devopment of data

As noted in Sect 1.2, one objective of this GEIS is to develop additional information

about the potential impacts of low altitude flying operations for each of the resources

categories identified in Table 1.5.2. Obtaining additional information was considered

important because the existing information was judged to be of varying quality and

applicability to low altitude flying. Three related objectives were identified:

(1) accumulate reliable existing information about impacts; (2) develop new supporting

information, wherever feasible, to supplement that already available; and (3) develop a

system for making this information available for future use in a consistent fashion.

Information was compiled or developed on the following topics, among others: airspace

data describing the Air Force's inventory of low altitude airspace and the scheduled
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flying operations in that airspace, the social impacts data obtained through 721

interviews with people living or working under selected low altitude airspaces and

supplemented with over 500 interviews with local officas and newspaper editors in

those areas, information obtained from a specifically commissioned national survey on
the relative value people put on wilderness and parks areas, an air pollutant dispersion

model for low altitude aircraft, a model for estimating structural impacts of low altitude

flying operations, and the results of many interviews with knowledgeable federal officials

regarding impacts for most of the resources categories.

1.6.2.2 Case SWmISe

The case study approach was used as the primary means of gathering information about

the range of concerns and impacts of low altitude flying operations. The selection

approach is described in Sect. 3.2. Detailed evaluation of the case study airspaces are

documented in VoL IM Findings were incorporated in the generic resource assessments

discussed below.

1.6.2.3 Gerwic isowwaussae na-

As discussed in Sect 1.2, another objective of this GEIS is to compile current

knowledge about the nature and magnitude of impacts of low altitude flying operations

to each affected resource. This knowledge is documented in VoL IV, Appendices A

through J.

At present, this knowledge base must be reconstituted in part each time the Air Force

conducts an analysis for a new low altitude airspace proposal. The GElS is intended

to reduce the inefficiency of that process by compiling exiting knowledge in one

environmental impact statement, having the information reviewed by the public through
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the NEPA process, and using the GEIS as a reference document for future Air Force

environmental analyses. The knowledge compiled in each generic resource assessment

is used in identifying impacts to each resource in the case studies and in the cumulative

impact analyses. The knowledge represented by each generic resource assessment and

how it is obtained is factored into procedures incorporated in VoL Ml, the E/AP Guide.

Generic resource assessments and the appropriate appendices in VoL MI include

airspace acquisition, management, and utilization (Appendix A); social (Appendix B);

noise (Appendix C); American Indians (Appendix D); structures (Appendix E);

wilderness and parks (Appendix F); wildlife (Appendix G); livestock and poultry

(Appendix H); air quality (Appendix I) and; safety (Appendix J).

The generic resource assessments typically contain six sections. The first section briefly

introduces the resource and the kinds of impacts to that resource that have been

suggested by past Air Force experience and the scoping process. The second section

is a detailed literature review. It examines the existing scientific literature and identifies

findings that are considered to be relevant to Air Force low altitude flying operations.

Section three details the results of analyses, including case studies, cumulative

assessments, and special research tasks, conducted as part of this GEIS. The fourth

section highlights the findings from the previous two sections and how those findings

relate to Air Force low altitude flying operations. The fifth section describes a system

for categorizing the impacts to that resource that will be used in conducting future

NEPA analyses for new low altitude airspace proposals. The last section contains a

bibliography for the resource that can be used by environmental analysts when

additional analysis is required.
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1.62.4 Asaess nt of ciun" kftV@u

Council on Environmental Quality regulations (40 CFR 150&7) require that cumulative

impacts be assessed in environmental documents. Cumulative impacts are defined as:

the impact on the environment which results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (Federal or non-Federal) or person undertakes
such other actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.

The cumulative or concurrent impacts that occur from low altitude flying operations are

those in which operations in two or more airspaces affect the same sensitive resource

or 'reccptor," such as a person, animal, or structure.
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2. DESCRIPTION OF PROPOSED
ACTION AND ALTERNATIVES

This chapter describes the Air Force's existing and proposed EIAP procedures for low

altitude airspace proposals. As noted in Sect. 12, the GEIS' proposed action is to

develop an EIAP and supporting base of knowledge that specifically apply to low

altitude flying operations. Presently, the Air Force's EIAP involves a general process

used for all NEPA analyses. Procedures and findings from the GEIS will result in

improved application of the general process as it applies to low altitude airspace actions.

The GEIS also documents current knowledge regarding the kinds of environmental

impacts expected from aircraft flying at low altitudes.

The existing EIAP constitutes, for GEIS purposes, the no action alternative. If the

GEIS proposed action were not established, the Air Force would continue to use this

general analytical process for low altitude airspace proposals and would not have the

benefit of the information documented in the GELS. The current EMAP is described

in Sect. 2.1. If the proposed action is adopted by the Air Force, the EIAP used in

future site specific analyses of low altitude airspace proposals will be one that takes

advantage of the GEIS findings and more specifically addresses the relevant issues

required for such proposals. A summary of the proposed ELAP guidance is described

in Sect. 22.1. This proposed EIAP will be supported by the additional findings of

environmental impacts associated with low altitude flying that is documented in the

GEIS. This information is summarized, by resource, in Sect. 2.22.
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2.1 CURRENTA NRSPACE DEVELOPMENT AND ENVIRONMENTAL

ANALYSIS PROCEDURES

2.1.1 CUrrent Arspace Developmwe Proces

The FAA and the Air Force have established procedures for the Air Force to follow

in preparing and submitting proposals for low altitude airspace (see Appendix A,

Sects. A.3.1 and A.3.2 for more detailed discussions). These procedures pertain to

MOAs, RAs, and MTRs (SRs and LATNs do not require formal FAA approval).

Although there are some differences in the regulations applicable to the different

airspace types, the overall process is similar for each.

FAA Handbook 7400.2, Procedures for Handling Airspace Matters, and FAA Handbook

7610.4, Special Midiary Operations, contain FAA policies and rules concerning the

development and configuration of WMLh MOAs, and RAs. Air Force Regulation 55-2,

Airspace Management, contains the procedures and rules governing airspace proposals

and assigns different airspace development and management responsibilities to the

various levels of command. AFR 55-34, Reducing Flh Dimuances, provides airspace

managers with a list of things to avoid in planning airspaces, and AFR 19-2,

Environmental Impact Analysis Process, outlines the EIAP and its role in airspace

development.

Many of the commands also have supplemented existing regulations concerning this

airspace development process. With some exceptions, the command regulations are

similar to the Air Force-wide regulations found in AFR 55-2. Because of the similarity

in regulations, this section examines general Air Force airspace development procedures

as outlined in AFR 55-2.
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The first steps in the Air Force airspace development process usually occur at the unit

level, though the proposal might be initiated by the Numbered Air Force (NAF) or the

MAJCOM. The unit airspace manager identifies that unit's training requirements in

terms of assigned mission, weapon system capabilities, and beddown (aircraft basing)

location. Based upon these requirements, the airspace manager determines the airspace

types and configurations necessary to provide suitable training areas. These airspaces

must be within a certain distance of the base (depending on the aircraft) and must be

of the proper size and configuration to accommodate the type of aircraft training

necessary to carry out the unit's mission.

The unit airspace manager then decides whether these training requirements can be met

in airspace already set aside for the military or if it is necessary to develop a proposal

for new airspace. This decision is made in consultation with the local Air Route Traffic

Control Center (ARTCC) responsible for scheduling airspace in the vicinity of the

proposed training area. If new airspace or a modification to existing airspace is deemed

necessary, the unit airspace manager begins to prepare the preliminary airspace

development proposal In preparing the proposal, the unit airspace manager consults

base noise complaint files and aeronautical charts depicting sensitive environmental areas

(e.g., population centers and wildlife refuges) and safety risks (e.g., nuclear power plants

and towers over 200 ft high). The. airspace manager also works with the Base Civil

Engineer, environmental planning personnel, and appropriate state and regional agencies

in conducting an environmental analysis (see Sect. 2.1.2). The environmental analysis

will recommend an alternative resulting in the least impact to the affected resources and

propose steps to mitigate those impacts.

After the preliminary airspace development proposal and accompanying environmental

analysis are prepared, they are forwarded to the MAYCOM, either through the NAF

or directly to the MAJCOM, depending on specific command regulations. In either
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case, the MAJCOM must eventually approve the airspace proposal and its

environmental documentation. Offices responsible for operations, airspace management,

environmental planning, and communications at the MAJCOM level work with the Air

Force Representative (AF REP) to the appropriate FAA region in reviewing the

proposal and environmental analysis. If the proposal and analysis are not acceptable,

they are returned to the unit level for revision. The process is repeated with the

assistance of the MAJCOM (Office of the Deputy Chief of Staff, Engineering and

Services), the AF REP, and the Air Force Directorate of Engineering and Services,

Environmental Division (HQ USAF/LEEV), if necessary.

When the final airspace proposal and environmental analysis (for MTRs, MOAs, and

RAs only) are approved by the MAJCOM and the appropriate AF REP, they are

submitted to the FAA Regional Air Traffic Division (MTRs) or FAA Headquarters

(MOAs, RAs). Airspace proposals submitted to FAA Headquarters undergo an

extensive aeronautical review to ensure compatibility within the National Airspace

System. Formal hearings are often held to determine the extent of potential impacts

upon other aviation users. If the FAA approves both the airspace proposal and certifies

the environmental documentation, the airspace is established, depicted on aeronautical

charts, and available for Air Force use.

21.2 Current E- o et knpa Aali Procm

Air Force Regulation 19-2 outlines the procedures and responsibilities involved in the

Air Force EIAP to comply with NEPA and CEQ Regulations. Proposals for each type

of low altitude airspace must undergo an environmental analysis consistent with

AFR 19-2. AFR 19-2, however, applies not only to low altitude airspace proposals but

also to all Air Force proposed actions. Some of the Air Force MAJCOMs have

developed their own environmental assessment polcies and regulations to supplement

AFR 19-2, but there is little difference among the commands' environmental assessment
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processes. Because these differences are slight, this section examines the Air Force-

wide EWAP as outlined in AFR 19-2.

The Air Force EIAP usually begins at the unit level when an airspace proposal is

initiated. The Environmental Planning Function (EPF) for the unit or, in important

proposals, for the MAJCOM has primary responsibility for conducting the EIAP.

Certain actions detailed in AFR 19-2, Attachment 7, dated 10 August 1982, such as

subsonic flight above 3,000 ft AGL, are categorically excluded and do not require

environmental analysis unless unique circumstances arise. Air Force policy is that the

potential environmental impacts, if any, of these activities are usually negligible. For

other actions, including subsonic, low altitude airspace proposals, an Environmental

Assessment (EA) normally is prepared to help determine if an EIS is necessary. The

EA can lead to three possible outcomes: (1) a finding of no significant impact (FONSI),

meaning an EIS is not required; (2) a determination that an EIS is required; or (3) a

decision to take no further action on the proposal.

If an EA results in a FONSI, the Air Force documents and announces the finding in

accordance with CEQ and AF Regulations. The airspace may then be used at any time.

However, a public review requiring a 30-day waiting period before using the airspace

is necessary under any of the following conditions [AFR 19-2 (11f)]:

"* if it is an unusual case, a new kind of action, or a precedent-setting case such as a

first intrusion of even a minor development into a pristine area;

"* when there is either scientific or environmental controversy over the proposal;

"* when it involves a proposal that is similar or closely related to one that usually
requires preparation of an EIS (40 CFR 1508.27); or

"* if the proposed action would be located in a floodplain or wetland.
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If the Air Force determines either initially or as a result of an EA that an EIS is

required, the EPF releases a Notice of Intent describing the proposed action. This step

leads to the public scoping process which helps determine the scope of issues to be

addressed and the significant issues to be analyzed in depth [40 CFR 1500.4(g)]. After

the scoping process, the EPF prepares a preliminary draft EIS and submits it to HQ

USAF/LEEV for review by HQAFEPC. When the preliminary draft is past the review

stage, the draft EIS is filed with EPA for public comment.

The public comment period for the draft EIS is normally 45 days from the publication

of the notice of the comment period in the Federal Register and culminates in public

hearings held in accordance with 40 CFR 1506.6 (c) and (d). The Air Force responds

to public comments in the final EIS and files it with the Environmental Protection

Agency (EPA). The public is then notified of this filing and, after a 30-day period, the

Air Force issues a Record of Decision regarding the proposed action.

22 PROPOSED GUIDANCE FOR LOW ALTITUDE AIRSPACE
ENVFIONMENTAL ANALYSES

An essential GEIS product is guidance for assessing the environmental impacts of

subsonic low altitude airspace. Considerable data gathering and analysis were required

to document current knowledge of the impacts of low flying aircraft to sensitive

environmental resources. As a result of this effort, specific guidance has been

developed for analyzing environmental impacts in future Air Force NEPA documents

for low altitude airspace proposals This process is described in the E/AP Guide

(VoL 11). This guidance specifically augments the general environmental analysis

procedures set forth in the Air Force's existing EIAP as detailed in AFR 19-2.
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2.2.1 Gnrml Procedurm

The following subsections describe the proposed process for conducting future

environmental analyses of low altitude airspace proposals. They do not discuss specific

methods for analyzing impacts for each potentially affected environmental resource.

Such methods are detailed in the EJAP Guide. These steps are consistent with the

general procedures presently followed under AFR 19-2 for any EIAP. In practice, the

Air Force currently follows much of what is proposed in these guidance procedures.

In general, the steps include

"* developing a complete description of the proposed action and alternatives (DOPAA)
by the key Air Force offices involved in the airspace development and EIAP
process;

"* conducting scoping with all interested government and private organization and

individuals;

"* gathering necessary data;

"* analyzing data using specific methods that address CEQ criteria (40 CFR 1508.27)
regarding significance of impacts;

"* documenting assessment results in clear and concise format; and

"* reviewing by appropriate Air Force environmental offices.

2.2-1.1 Devokpkg a compke DOPMA

Prior to initiating the EIAP for a low altitude airspace proposal, the airspace developer

(proponent) submits an AF Form 813, "Request for Environmental Impact Analysis,"

often called the DOPAA. This form summariz the proposed action for the

environmental planner so that the EIAP can be developed properly. It states the

purpose of, and need for, the airspace and contains a description of the proposed action
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and alternatives. It is extremely important that the DOPAA include adequate

information about the dimensions of the airspace and the proposed flying operations.

As part of the DOPAA, the proposed airspace is mapped on current 1:500,000-scale

sectional charts. In addition, the DOPAA should include a description of realistic

alternatives.

The DOPAA must include the following information for the proposed airspace as well

as for concurrent airspace that intersects it (the latter being required for cumulative

impacts assessment):

"* Clear delineation of the horizontal, vertical, lateral, and temporal dimensions of the
proposed airspace and alternatives, with the temporal dimension identifying not only
the time period in which the airspace will be available to the Air Force but also the
average amount of time the airspace will be used in a day. The number of night
flights between 10:00 pm and 7:00 am should be noted.

"* Specific information on numbers and types of aircraft as well as typical speeds and
altitudes at which they will be operating and the length of time each aircraft will be
operating at low altitude in a single sortie,

"* Details on the flying operations to be conducted in the airspaco-specifically, the
kinds of operations that will occur and the locations for those operations. For
example, will aircraft fly near the centerline of an MTR or will they be distrbuted
more generally throughout the width of the route? Will planes fly alone or in
flights of two or more? For MOAs, it is important to detail where various kinds
of operations will occur so that the assessment will consider these higher levels of
exposure to sensitive resources in those areas of concentration.

To ensure adequate information in the DOPAA and early involvement of appropriate

Air Force personnel in the EIAP, the DOPAA is to be written by Air Force personnel

responsible for developing and amessing the airspace proposal These people include

representatives from the airspace development office proposing the action, the

environmental planning function, public affairs, and the staff judge advocates office.

Development of the DOPAA jointly by these key participants facilitates writing of an
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adequate DOPAA, early identification of potential issues, early coordination of the

EIAP among appropriate offices, and effective planning and assigning of responsibilities

at the outset of the EIAP.

2~2-1.2 Condwfln sapring

Scoping is the process by which the Air Force, in conjunction with knowledgeable public

and private agencies, organizations, and individuals, identifies the issues that should be

addressed in the EIAP. CEQ regulations define the scope of a NEPA document as

"the range of actions, alternatives, and impacts to be considered" (40 CFR 1508.25).

Although scoping is required only for an EIS by CEQ Regulations, it is Air Force policy

to accomplish scoping for low altitude airspace proposals requiring an EA also. Public

meetings may be held by the Air Force to facilitate active involvement by private

citizens. The scoping process is not defined rigidly in AFR 19-2, but the Air Force

encourages public notification for actions of local concern and suggests a number of

ways by which this notification may be accomplished, including the use of the news

media.

The land area and associated resources affected by low altitude airspace are normally

rather large-several thousand square miles or more. Even with reasonably accurate

national databases, it is virtually impassible to identify and analyze the potential

environmental impacts to all sensitive resources without assistance from local public and

private agencies and individuals who possess information that is unpublished and

otherwise unavailable to the Air Force. Because of the size of the area being assessed

and the difficulty in obtaining information, an open scoping process involving interested

organizations and individuals is strongly encouraged if all important issues are to be

identified and analyzed.
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Scoping begins with a notice of the low altitude airspace proposal being sent by the Air

Force proponent to appropriate federal, state, and local officials with responsibility for

resources potentially affected by the proposed action. Notification also is sent to

environmental, aviation, agriculture, and other groups whose members are likely to be

affected by the proposed action. Local news media are to be provided with news

releases describing the airspace proposal. This notification also provides the schedule

and location for meetings open to the public to solicit suggestions about what issues

should be included in the EIAP.

22.1.3 Gating necessmy date

Completion of airspace ELAPs requires collection of considerable secondary and primary

data. The data gathering process begins with what is generally termed secondary

information because it is available at the beginning of the process, having been collected

from various sources, primarily federal agencies, and compiled as collections of data in

documents or computer databases. Much of these secondary data are used in the GELS

and are available to Air Force environmental planners for use in the ELAP. Secondary

data include such information as national census figures, health statistics, American

Indian tribal membership, county locations of threatened and endangered species, and

geographical boundaries of federal lands such as national parks and national refuges.

This information is useful for identifying general characteristics of an area and helping

focus the analysis on specific impacts, such as a threatened or endangered specie or a

wilderness and parks area that may be under the proposed airspace. Secondary

databases can also be used for calculating such impacts as the numbers of people

affected by proposed low altitude flying operations or the number of square miles of

a national park or Indian reservation that will be flown over at low altitude.

Secondary data, however, are insufficient for the level of analysis required in low

altitude airspace assessments. Primary, or newly developed, data must be secured from

2-12 GMts ,',drn*y Din*



hpmw 2

people in the areas affected by proposed airspace actions in order to localize the impact

analysis. These data originate in the area of potential impacts and can be gathered

through such procedures as interviews with officials and special interests, meetings with

local organizations, and through Fcquisition of local reports and records. Primary data

identify such things as the locations of livestock and poultry concentrations, historic

structures, raptor nesting areas, and human activities such as schools, hospitals, and

subdivisions that could be particularly sensitive to low altitude flying operations.

Without this level of site specific information, an analysis will not be focused sufficiently

to project impacts and identify acceptable mitigation measures. Because primary data

are obtained from the affected areas, effective scoping and data collection should be

initiated early in the EIAP.

22.1.4 ArnAz d to adsIar CEO ,

Normally the Air Force documents its analysis of impacts of low altitude airspace with

an EA, since these proposed actions are not excluded categorically from NEPA analysis

under AFR 19-2, Attachment 7. It is permissible to initiate an EIS at the outset of the

NEPA process if the Air Force determines that the likelihood of significant impacts or

controversy based on biophysical impacts is great enough to warrant an EIS. Otherwise,

an EA must be conducted.

To support a FONSI, an EA should address CEO "significance criteria noted below

concerning the context and intensity of environmental impacts. If the EA cannot

support a FONSI, an EIS must be written, or the proposed action must be dropped or

modified. Thus, it is essential that the environmental analysis focus on answering the

CEQ significance criteria. Accordingly, EAs should consider the environmental

significance of a proposed action in respect to both its context and intensity. In regard

to context, the action should be analyzed for its potential long- and short-term impacts
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on society as a whole, the affected region and interests, and the locality. Essentially,

this requirement means that impacts should be interpreted in regard to their importance

to society. This requirement can be met by judging the magnitude of the impacts alone

or in comparison with other concerns facing society. Intensity or severity of impacts

should be evaluated using the following 10 criteria identified in CEQ regulations,

40 CFR Part 1508.27:

1. consideration of both beneficial and adverse impacts,
2. degree to which public health or safety is affected,
3. impacts to unique characteristics of the geographical area,
4. degree to which impacts on human environment are likely to be highly controversial,
5. level of uncertainty of impacts or uniqueness of risks to human environment,
6. precedent-setting nature of the action,
7. contribution to cumulative impacts,
8. impact on areas or objects listed in or eligible for National Register of Historic

Places or potential for destruction of important cultural or scientific objects,
9. degree to which endangered or threatened species or habitat may be affected, and

10. whether action may violate an existing environmental law.

To assist in addressing CEO regulations, the GEIS proposes impact matrices for most

resource areas affected by low altitude flying. For site specific analyses, the levels of

impact intensity should be considered together with an assessment of context (national,

state, or local perspective) in order to make a determination of significance of impact).

The analysis of impacts cannot be completed until an effective scoping process has been

implemented and sufficient primary and secondary data have been secured. As with

scoping and data collection, the analyses are to be undertaken by an interdisciplinary

team of environmental professionals with expertise in the resources that are potentially

sensitive to low altitude flying operations. Each of these resources is analyzed in depth

in this GEIS. Summaries of the current extent of scientific knowledge are included in

Sect. 2.2.2 and in the technical analyses sections of the E/AP Guide. These summaries

are to be duplicated in EAS to provide basic information about impacts to each
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resource. The analysis should focus on applying this generic knowledge to the specific

airspace proposal with the assistance of the impact matrices.

Many of the impacts of low altitude airspace proposals cannot be quantified precisely.

The impact matrices reflect this situation. Exceptions include impacts on air quality and

structures where more quantitative data can be developed and analyzed, thereby

reducing the level of expert judgement required. With humans and animals, however,

the analyses are much more qualitative, and expert judgement is an ever-present

requirement. One important point borne out by research is that impacts are not based

solely on noise. The fear of accidents, presence, low frequency sound vibrations, and

emissions from low flying aircraft also can create impacts.

Another point made clear from research is that perception is a key ingredient in the

nature and extent of impacts to most resources. As expected, people react differently

to low flying aircraft, as do animals. Some are more noise sensitive than others.

Similarly, one group of the population may be more prone toward concern over

perceived hazardous activities, such as low flying aircraft and their affect on the human

environment, than another group of the population. Cause and effect also pose a

particular problem in assessing impacts. Because of the influence of an observer's

perceptions, conclusions reached by experts frequently must be identified as based on

expert judgement-some of which must unavoidably be based on perceptions. The

environmental analysis team must be able to evaluate the validity of arguments put forth

in the scoping process. Such judgements should be based on the matrices provided in

the technical sections for each environmental resource, but ultimately decisions still

will be required based upon the best data and science available.

Once conclusions are reached for each resource based upon the levels of impact

specified in the matrices, the findings should be applied to CEQ's significance criteria.
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Since determining the levels of impacts specified in the matrices so often is judgmental,

there will be occasions when expertise beyond that available on the EIAP team must

be brought to the analysis. The draft EA should highlight specifically when such a

situation requiring a decision from higher Air Force review authorities exists and submit

the draft findings for such a review clearly noting the problematic issue.

A critical part of the analysis process is the comparison of alternatives, which is

particularly important because most impacts can be reduced substantially by altering the

action. In addition, the judgmental nature of many impacts may make comparison

among alternative airspaces more effective in reaching airspace decisions than trying to

establish absolute judgments about only a single alternative. Alternatives should be

reasonable and include the no action alternative, selecting other airspace in the region,

selecting airspace in a different region, modifying the proposed airspace, and any other

alternatives that may be reasonably considered. The analysis should explain through

standard responses why low altitude flying must be conducted as opposed to use of

simulators, flying above 3,000 ft AGL, and flying over water. The consideration of

alternatives should demonstrate that the proposed airspace reflects the effort to meet

operational objectives minimizing environmental impacts.

CEO regulations also require treatment of cumulative impacts in which a particular

environmental resource is affected by two or more action. The cumulative impact of

interest is that in which two or more low altitude airspaces share, in part, the same

airspace. These impacts are termed concurrent. Concurrent impacts are likely to be

greater for some resources than the impacts of a single airspace, and the analyses should

examine this situation when the DOPAA indicates a proposed airspace will overlap an

existing airspace.
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2.2-1.5 DoWntn wlan&"

Documentation of the EIAP for low altitude airspace should focus on relevant impacts,

develop findings that are supported by as much scientific evidence as possible, and be

concise and clearly written.

It is important to understand, in developing an EA, that the EA does not require as

detailed an analysis as that for an EIS. The purpose of an EA is different; according

to CEQ, the EA has three functions "(1) It briefly provides sufficient evidence and

analysis for determining whether to prepare an EIS; (2) it aids an agency's compliance

with NEPA when no EIS is necessary, i.e., it helps to identify better alternatives and

mitigation measures; and (3) it facilitates preparation of an EIS when one is necessaryf

(Federal Re•gw, 46:55, March 23, 1981, 18037).

The CEQ emphasizes that an EA is a "concise document.' Such a document "should

not contain long descriptions or detailed data which the agency may have gathered.

Rather, it should contain a brief discussion of the need for the proposal the

environmental impacts of the proposed action and alternatives, and a list of agencies

and persons consulted! (Federal Rqgue, 4655, March 23, 1991, 18037). Although the

large land area and resources typically covered by low altitude airspace proposals require

more discussion than is feasible in the CEQ's recommended length of 10-15 pages, the

CEQ's exception for the complex nature of such proposals should not encourage lengthy

airspace EA. Thus, it is critical that while the EIAP team performs a thorough analysis

of environmental impacts, the resulting EA should present the information in a succinct

fashion.

There is no specific EA format required by CEQ. However AF policy is to prepare

EAs using the same format as that required by CEQ for EISL.
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22.1.6 Air Force review of NEPA doanerit

Although this proposed EIAP for EAs (and EISs) provides more specificity than existed

before, airspace EIAP documents require higher review. Appropriate offices may

include the staff judge advocate general, base and MAJCOM environmental protection

committees, the MAJCOM (if EIAP is conducted at the unit level), HQ USAF/LEEV,

and the Deputy Assistant Secretary of the Air Force for Environment, Safety, and

Occupational Health (SAF/RQ). While all EISs are required by regulation to be

forwarded to AF/LEEV and SAF/RQ, some EAs are required to be forwarded to these

offices due to their sensitive nature. It is important that higher authorities not only

critique airspace EAs but also bring their expertise to the judgments that often must be

made in establishing acceptable levels of impacts for complex and controversial

assessments. Problematic issues forwarded to them in the environmental analysis should

be decided by specific Air Force officials identified in the EA to ensure consistency with

Air Force policy.

222 GElS knpact Fkngs hicorpated i Proposed Guiduio

Section 2.2.1 details the procedures for the airspace EIAP. This section contains

summaries of the impacts to each generic resource typically affected by low altitude

flying. These findings are documented in Appendices A thru J. These summaries are

to be incorporated as part of the proposed EIAP guidance for future low altitude

airspace assessments. Although they are not impacts of the GElS proposed action or

its alternative, the summaries comprise part of the proposed action and describe the

generic impacts expected to occur from the Air Force's future low altitude flying

operations. Site-specific analyses should build upon these generic findings.
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Because airspace is considered to be an environmental resource, the FAA evaluates

airspace impacts when it approves and establishes an airspace. The FAA and Air Force

cooperate in airspace management. -Pursuant to the Federal Aviation Act of 1958, the

FAA has final authority in use and management of the nation's airspace resource. This

includes jurisdiction in approving Air Force proposals for MTRs, MOAs, and RAs and

in managing the airspace for competing users once it is established.

In 1986, the Air Force operated in 599 MTRs and SRs, 126 MOAs, and 88 RAs in U.S.

low altitude airspace. Combined, these training airspaces covered almost one 1 million

sq. miles, or 25% of the country's surface, including Alaska. However, the most heavily

utilized airspaces, MOAs and RAs, covered only 4.3% and 0.7% of the continental

US. (CONUS) land area respectively. Air Force mutes and drop zones covered over

818,000 sq. miles, and Air Force MOAs and RAs covered 155,000 and 25,000 sq. miles,

respectively.

In recent years, concern has been expressed over the amount of low altitude airspa

allocated to military operations. Such airspace is a finite resource with multiple users,

including ranchers, farmers, federal and state natural resource agencies, crop dusters,

oil and gas companies, general aviation, hunters, and tourists. (The commercial airline

industry generally does not require low altitude airspace except near airports where

take-off and approach patterns occur at low altitude.) It is general aviation traffic, such

as private planes and governmental agency aircraft, that may be affected most because

these flights are often conducted below 3,000 ft AGL and under VFR conditiom.

When unusual civilian flight activity, such as wildlife survey flights or fire

detection/ ting flights occur in an area, the agency conducting those flights, if it feels

a significant hazard exists, has the responsiility for notifying the appropriate FAA Air
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Route Traffic Control Center (ARTCC). The ARTCC or respective FAA Flight

Service Station issue notices to airmen (NOTAM) that contain information on the

civil/military aviation use in the area. Agencies or individuals desiring scheduling

information regarding military low altitude operations in a particular area can secure

such information by contacting the nearest FAA Flight Service Station.

Although the amount of airspace designated for military use seems substantial, most of

it is not being used for Air Force low altitude flying at any one time. When airspace

is not being used by the Air Force, the FAA treats the airspace as if it does not exist.

Except for approximately 25,000 sq. miles (0.7% of CONUS land area) of RAs, joint

use by commercial and general aviation aircraft under VFR is permitted while the

airspace is being used by the Air Force. Military aircraft engaged in low altitude flight

operations are under many of the same flight rules as civilian aircraft. The same 500-ft

minimum separation, requirement to yield right of way to the aircraft least able to

maneuver, and "see and avoid" rules apply to both civilian and military aircraft. Civilian

aircraft under IFR will be muted around sectors of military activity when reserved

airspace is active. Thus, although the use of low altitude airspace by the Air Force may

require civilian use of restrictive flight rules, very little of the airspace is actually denied

to civil aviation.

9 2. Sochd W

Because of the frequency with which the issue of social impacts was raised at public

scoping meetings and through other scoping procedures, this issue is among the major

concerns of the GElS (see Vol TV, Appendix B). Several methods of investigation

were used in the analysis of social impacts, most notably a literature review, face-to-

face interviews with over 700 people located under case study airspaces, telephone

interviews with over 500 key informants (local officials and newspaper editors) in

communities under these airspaces, and telephone interviews with airspace schedulers
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and military public affairs personnel The principal products of this research are (1) a

description of the nature and magnitude of impacts generated by the flights; (2) an

understanding of the social characteristics and flight parameters associated with these

impacts; and, as a result of this understanding. (3) an indication of what adverse impacts

might be mitigated in the airspace planning process, or during or after the

implementation of a new or changed airspace.

GEIS research findings indicate that the social impacts of Air Force low altitude flight

operations consist of annoyance, disruption of activities, disturbance of the young in

group facilities, and economic losses to individuals from livestock disturbance. These

impacts may affect both individuals or groups of individuals. Impacts to individuals

include annoyance and interrupted activities. For people interviewed face-to-face, the

level of impact generally was moderate; nearly one-third of the survey respondents were

highly annoyed with one or more aspects of the flights, and almost one-fourth reported

being disturbed while sleeping or during three or more non-sleep activities.

Although relatively large numbers of individuals report that they are highly annoyed or

that many activities are interrupted, these impacts seldom spur actions other than

informal complaints. Therefore, these impacts may not have much importance in the

overall scheme of peoples' lives. Evidence that the impacts of low altitude flights may

not affect people strongly includes the following. (1) there were very few respondents

(4 out of 721) who spontaneously mentioned the flights as something they dislike about

their area; (2) nearly 80% of the respondents either supported the low altitude flights

(43%) or neither supported nor opposed them (36%); (3) about 61% of the

respondents reported liking some aspect of the flights; and (4) only 14 respondents

(1.9%) said they had complained about the flights formally. Similarly, flights may affect

a large number of people but may not cause community disruption.
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Among the actions people can take in response to Air Force low altitude flight

operations are registration of complaints (formally and informally), group formation, and

other displays of displeasure. Vehement social responses to flights have been reported

in such places as Dixie Valley, Nevada, and in Europe. Analyses of data from face-

to-face and key informant interviews showed no such highly charged social responses

to Air Force training activities in the case study airspaces.

However, lesser responses to the flights did occur in the case study sites. While nearly

one-quarter (23%) of those surveyed said that they complained informally to friends or

family members, only two percent reported that they had complained formally to

authorities about the flights. About one-quarter of the local officials and newspaper

editors contacted reported receiving complaints about low altitude flights. Whether

these complaints were in response to Air Force activities in case study airspaces or

other low altitude airspaces in the vicinity is unclear.

It is important to note that flights may affect people without causing overtly observable

responses. As mentioned earlier, low altitude training activities may cause impacts such

as annoyance, activity disruption, economic difficulties from livestock disruption, and

disruption of young people in group facilities. These impacts are not easily observed

nor are their social consequences clear. People can be annoyed and have activities

interrupted without opposing the flights. Nevertheless, these impacts serve as gauges

of the number of people affected by the flights and can provide useful input to airspace

planning and mitigation strategies.

Nearly one-third of the field survey respondents reported being highly annoyed by at

least one of the following aspects of flights: noise, presence, altitude, or the possibility

of a crash. Although most field respondents (67.7%) were not highly annoyed by the

flights, about 60% disliked something about them. Noise, altitude, and safety were the

predominant concerns raised. Answers to unprompted, open-ended questions indicated
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that noise was the dominant aspect of flights disliked by the field interview sample;

altitude and safety were the next most frequently mentioned items. However, for

closed-format questions about annoyance with certain aspects of the flights, a slightly

higher percentage of respondents reported high annoyance with the possibility of a crash

(20.2%) than with noise (19.2%) or altitude (18.3%). An explanation for these

somewhat contradictory results may be that the possibility of crashes generally is not

salient, but that when prompted, people do express concern about military aircraft

safety. Noise, altitude, and safety also may be interrelated issues.

Approximately one-fifth of the face-to-face interviews indicated sleep disturbance or

interruptions in the performance of three or more non-sleep activities had occurred in

either the preceding month or a typical month. About 6% of the key informants

contacted in affected areas were aware of reported losses in productivity from

commercial livestock operations as a result of military low altitude flights. Reported

losses were not verified with Air Force claims records. Flight activities were reported

to disturb livestock by 4.4% of the face-to-face respondents. Less than 1% of the key

informants said they received complaints about disturbance of the very young in group

facilities. In the context of households or businesses, effects on the young were

reported to be a negative aspect of the flights in nearly 3% of the field interviews.

Issues involving adverse health effects and diminished property values almost never were

raised in face-to-face interviews when people were asked what they disliked about the

flights.

Social characteristics like demographics, attitudes, and beliefs are more strongly related

to the impact measures than are flight parameters such as aircraft type, altitude, and

noise. Annoyance and reported interrupted activities are most strongly related to age,

support for the military, and perceived altitude of flights. Support for low altitude

flights, which correlates significantly with annoyance and interrupted activities, also
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correlates significantly with support for the military, knowledge of the purpose of flights,

perceived altitude of flights, population density, age, sex, airspace type, aircraft type, and

instantaneous noise levels. Characteristics such as support for the military and some

effects of low altitude flights-reports of activities interrupted by the flights and

reported annoyance with global characteristics of the flights (noise, presence, altitude,

possibility of crashes)-are significantly related to complaints.

Data analyses show that average day-night noise levels (LIdnmr) correlate only with

awareness of flights. Instantaneous noise levels (SEL) are correlated significantly with

support for the flights and with annoyance from noise and altitude, and are correlated

marginally with interrupted activities. Perceived number of flights, total scheduled

sorties, and airspace type are flight parameters significantly related to complaints.

In summary, the flights cause annoyance and interrupted activities but these impacts do

not appear to have much importance in peoples' lives. For the purposes of planning

and mitigation, perhaps the most direct strategies are to locate airspaces in areas with

low population where there is pre-existing support for the military and to limit the

number of flights without compromising operational mission requirements. Additional

measures, such as instituting programs that promote information exchange to increase

public knowledge about the purpose of the flights and to enhance support for the

military, may be appropriat;', indirect planning and mitigation strategies.

2±2_93 Nose 1q~cts

The principal concern in terms of noise impacts is human exposure to noise from

aircraft engines and passage of the aircraft through the air.

There is considerable literature on the health effects of noise, but very little of it is

directly relevant to the effects of low altitude flying operations (for more detail see
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VoL IV, Appendix C). Most studies deal with the effects of sustained noise levels in

occupational settings or around airports. The majority of people living beneath a low

altitude airspace are unlikely to be exposed to more than one or two noise events per

day and these will last only a few seconds. The intensity and duration of the noise

associated with low altitude flights is not sufficient to induce physical effects such as

hearing loss.

Any non-auditory effects of noise, if they exist, are likely to result from noise as a

stressor. The most frequently researched non-auditory health effects associated with

noise exposure are adverse reproductive outcomes (ARO) and cardiovascular disease

(CVD). Based on the toxicologic and epidemiologic data reported in over 30 studies,

tnere is insufficient evidence to infer a significant risk of birth defects or other AROs

associated with levels of noise near major airports and even less so for low altitude

flying operations.

CVD is widespread within American society and is thought to result from a host of

factors. The potential relationship between noise exposure and CVD was explored in

the context of this GEMS. Because available noise studies did not attempt to evaluate

CVD but many explored the relationship between noise and hypertension, and because

there is some evidence of a relationship between noise and hypertension, hypertension

is used in the present study as a surrogate for CVD. The risk estimates conducted to

date are based on more or less continuous levels of noise protracted over a long period

of time where as exposures in low altitude flying areas are generally intermittent,

seasonal, and otherwise very ditffrent from occupational conditions. Studies attempting

to resolve the relationships between ARO and CVD and noise are complex for a

number of reasons. Primarily, they are confounded by a variety of other potential risk

factors which are difficult to identify control procedures in epidemiologic studies. As

a consequence, conclusions derived from the studies should be tempered with caution
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in that the degree of accuracy is uncertain. However, the studies do provide reasonable

guidance and indicate trends.

On the whole, it can be concluded that noise from subsonic, low altitude flying

operations present a negligible threat to humans. Selected locations subjected to

unusually high levels of flying activities, however, may incur some incremental health

risk as a result of high noise level, though this risk is still relatively low in comparison

with many other stressors.

2.22.4 American Indian Impacft

In 1981, there were 106,000 sq. miles of Indian reservations in the United States, with

a population of approximately 736,000. About 27,600 sq. miles, or 25% of this area,

was under Air Force low altitude airspace. This proportion is slightly less than the

approximately 25% of the non-Indian land (906,400 sq. miles) located under low altitude

airspace in the United States (including Alaska), or the 30% of the coterminous 48

states. Thus, in the aggregate, Indian lands are not more likely to be overflown than

other lands. Although American Indians experience many of the same social impacts

as other Americans, low altitude flights may cause additional impacts which are unique

to them because of tribal sovereignty, religion, economics, and kinship (for more detail

see VoL IV, Appendix D).

Tribal sovereignty is an important part of Indian culture and of the unique relationship

of Indians to the federal government. For many Indians and their leaden, sovereignty

helps establish their desired separate identity and special legal status. Consultation with

tribal governments in airspace decisions may enhance the legitimacy of tribal leadership

in representing tribal interests in those and other decisions, thereby securing the

effectiveness of that leadership and leaving the tribe less vulnerable in situations where

strong leadership is required. Failure to consult may have an opposite effect.
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Indian religious practice is an important part of Indian culture. Low altitude flying

activities may impact locations considered to be sacred or interfere with sacred

ceremonies. Desecration of sacred locations may result from noise or visual intrusion,

which may violate the solitude of prayers and meditation or drive away holy people

residing at the sites. Disruptions to ceremonies may result in having to restart a

ceremony at some other time or irrevocably interrupting a once-in-a-lifetime ceremony.

The consequences may range from the cost of people's time and the need to reassemble

the resources required for the ceremony to negative lifetime spiritual outcomes from the

perspective of Indians.

Tribes are attempting to assert a degree of economic self-determination through

corporate development of various economic ventures such as agribusiness, fisl.:,

forestry, and tourism. These ventures could be disrupted periodically by low altit,-'i

flying. Subsistence activities also are an important part of traditional culture and are

interwoven into the fabric of family economic survival. Disruptions of subsistence

activities, such as hunting, gathering, agriculture and herding, from low altitude flying

may cause economic hardship or other difficulties.

Older Indians may fear flights because of perceived environmental or other adverse

consequences. Because of the very tight kinship structure, coupled with a strong sense

that a hurt to one is a hurt to all, the perceptions of the old may have an adverse

impact on the family. Since the family is frequently an important element in tribal

organization, such adverse impacts to the family may extend to adverse consequences

for the tribe and its leadership.
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Concerns have been expressed that low altitude flying operations may cause damage or

deterioration to structures. Analytical models, based on 0expeimental studies, were

developed for the GElS to predict structural damage from subsonic low altitude flights.

Residences, barns, light industrial buildings, water tanks and wells, and unconventional

structures of historic value, such as old adobe buildings and other Early American

dwellings of cultural or archaeological sites, are considered along with land slides and

avalanches (for more detail see Vol. IV, Appendix E).

Algorithms were developed to predict the likelihood of damage due to acoustic loadings.

Specific impacts examined range from hairline cracks (invisible to the naked eye) up to

structural cracks and broken windows, water loss for wells and storage containers, and

movement of soil or snow. Generally, except for hairline cracks, broken windows, and

snow movement, the probabilities are so low as to be essentially non existent A small

probability exists for window cracking to occur in the cse of heavy helicopters

(>20,000 Ib) flying at 50 ft AGL A similar, lw likelihood exists for the passage of

bombers flying at 200 ft AGL It should be noted that FAA regulations do not permit

flying closer than 500 ft from structures. Overall, however, the effects from acoustic

loads on structures are negligible or low, ecept under the mast unusual circumstances.

Under most low altitude flying conditions, vibration impacts from noise exposure are of

the same order of magnitude or less than impacts resulting from most natural or human

causes, such as design wind loading, building occupancy, and vehicular traffic. Low

altitude flights of heavy helicopters can produce substantially higher vibration levels and

stress than are normally experienced yet still are expected to be substantially less than

the stress induced by design wind loads on budings
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In 1981, 23% (6,700 of the 29,000 sq. miles) of designated wilderness lands in the

United States were located under Air Force low altitude airspace. This is less than the

25% of the total land area of the entire United States (including Alaska) or the 30%

of the coterminous 48 states over which low altitude flights may occur. In the

aggregate, wilderness areas are not subjected to more low altitude flying operations than

other areas. The dominant portion of the exposed wilderness and parks is located in

the western United States.

Although subject to interpretation, the Wilderness Act identifies certain federally

protected land as that which retains its primeval character and influence. Presence of

aircraft flying at several hundred feet above ground level in wilderness areas may

contradict the definition of wilderness as a pristine area unspoiled by the actions of

mankind.

Impacts to the use of wilderness and parks assume two principal forms: intrusions

which violate a sense of isolation and removal from the influences of industrialized

society and intrusions which interfere directly with wilderness and parks recreation

activities themselves. Impacts to wilderness and parks use from low altitude flights

include impacts associated with solitude, enjoyment of wildlife, safety of users, and

implementation of federal trust responsibilities. Solitude involves the opportunity, either

as individuals or as small groups, to escape the pressures of modem life by going to a

pristine enviroment. Enjoyment of wildlife includes viewing, photographing, and

hunting within this pristine environment. Safety involves the opportunity to enjoy the

risks of wilderness and parks without additional risks resulting from the intrusion of

moder life. Implementation of federal trust involves the capacity of federal officials

to preseve and protect wilderness and parks lands and their use. In comparison with
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logging, mining, cattle grazing, and recreational motorized vehicle use on other public

lands, the impacts of low altitude military flight comprise a relatively benign degradation

of wilderness isolation and recreational use. Overall, the effects on the isolation which

constitutes much of the wilderness' character are moderate to severe, but is readily

mitigated through adequate planning and public involvement (see Vol. TV, Appendix F

for more detail).

2.2.2.7 Wildlife impacw

Wildlife responses to aircraft range from apparent disregard to panic fleeing and vary

with seasons, reproductive status, previous exposure to aircraft, aircraft type, distance

from the aircraft, and other factors (for detailed discussions see VoL IV, Appendix G).

Disturbance during the reproductive season is generally the greatest concern because

of the potential for reduced reproduction. Wildlife repeatedly exposed to aircraft often

appear to become partially accustomed to the flights, and their behavioral responses

appear to diminish with time. The intensity of wildlife response is generally greater in

open areas and diminishes with greater distance from the aircraft. Helicopters often

elicit more intense responses than fixed wing aircraft.

A principal concern is the possibility that low altitude flying operations may add

significantly to existing stresses (e.g., habitat loss) on wildlife, thus causing cumulative

long-term reductions in wildlife populations. The available literature is not adequate

to quantify the impacts of low altitude aircraft on wildlife at the population level, but

individual impacts such as reproductive failure can occasionally be expected to occur.

Such isolated reproductive failures or relatively few mortalities are generally not a

significant concern because wildlife populations usually soon recoup such losses if

suitable habitat is available. Thus, cumulative impacts are negligible.
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A cumulative effect would occur if there were sustained reproductive failure or

behavioral avoidance that resulted in a reduced wildlife population under the airspace.

Such an effect would be equivalent to, and cumulative with, reduced population levels

caused by habitat lass. No such population reduction due to aircraft has been

documented in the literature, but no systematic study to detect such impacts has been

conducted. Several studies have reported wildlife avoidance of habitats in areas of

frequent helicopter flights and/or landings not involving militay airspace- Overall, the

literature suggests that Air Force operations in low altitude airspace are not highly

disruptive of wildlife reproduction, behavior, or survival Low altitude flying activity

over threatened or endangered species is a substantial concern because of the low

population levels of such species.

22±8 L.e ix* and pouby kis.

Scientific literature on the effects of aircraft on livestock and poultry is limited, but it

shows that impacts sometimes occur when the flights are very close to animals and the

disturbance level is very high (for details see VoL IV, Appendix H). Turkey flocks

kept inside sometimes pile up and experience high mortality rates in response to aircraft

noise and various disturbances unrelated to aircraft. Pileups with significant mortality

in chickens are not reported, and chicken growth, egg laying rate, reproductive function,

and hatchability of eggs are not affected adversely by aircraft or simulated aircraft noise.

No adverse effects of subsonic flight are reported for dogs, mink, or pigs. Horses and

sheep may react strongly to low altitude aircraft by usually running for a short time, but

no injuries or other adverse effects are reported in the literature.

Dairy cows in fields sometimes may react strongly to low altitude aircraft but soon

resume normal activities. Cows near airfields show no reduction in milk production
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compared with cows in areas relatively unaffected by aircraft. Although cattle in fields

often appear to be startled by low altitude flights, adverse affects generally are not

reported. Cattle in corrals or feedlots sometimes stampede when aircraft fly low

overhead, breaking through the fences and injuring themselves.

The potential for economic losses due to aircraft impacts on livestock and poultry is a

concern. Instances of substantial regional losses to individual farmers apparently are

rare, and it is unlikely that there would be sufficient disturbance to cause regional

economic impacts.

2.2.2.9 Air qualty kip

Low altitude flying operations were analyzed with respect to their impacts on (1) air

pollutant concentrations as compared with appropriate air quality standards, and

(2) visibility in certain national parks and wilderness and parks areas, which were given

special protection under the 1977 Clean Air Act Amendments (Vol. TV, Appendix I).

The conclusions reached were that (1) air pollutant impacts for all low altitude military

airspaces are negligible with respect to National Ambient Air Quality Standards

[(NAAQS) see 40 CFR 50] and Prevention of Significant Deterioration (PSD) Class H

increments (40 CFR 52); (2) air pollutant impacts from MOA and RA low altitude

flight operations are negligible with respect PSD Class I increments; and (3) potential

impacts to visibility from low altitude flight operations are negligible for all types of

aircraft. It was found that the only remaining air quality concern was with MTRs that

passed over PSD Clas I areas, which consist primarily of national parks and wilderness

areas. Therefore, unless the airspace proposal involves an MTR that passes over a PSD

Class I area, the issue of air quality can be addressed very briefly by referencing the

above findings. If a proposed MTR intersects a PSD Class I area, an analysis of air

quality impacts on the Class I area should be conducted.
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Health and safety issues related to low altitude flying operations include radio frequency

(RF) emission exposure, laser hazards, and aircraft accidents. Each of the nonionizing

radar systems used for low altitude flying operations is subject to source strength

evaluations prior to deployment in a given aircraft or at a ground support site. These

evaluations assess potential exposure situations on the basis of exposure guidance

offered by the American National Standards Institute, the major source of guidance

provided within the United States. All systems must meet or exceed these guideline

values prior to deployment. Similarly, laser Systems undergo evaluations which

incorporate national and international safety guidance. Systems that are found not to

be "eye safe" are restricted to operating only over controlled DOD owned ranges where

people are not present As a consequence of these procedures, exposures to

nonionizing radiation and laser systems are expected to result in negligible impacts

Accident statistcs for FYs 1979-88 show that low altitude flying does not cause a

disproportionate number of flying mishaps relative to conventional military air

operations. Low altitude mishap rates of 1.5 per 100,000 flying hours are at the low

range of the Air Force-wide average of 1.5-3 mishaps per 100,000 flying hours. In

addition, the relative risk of being injured/killed or experiencing property damage as a

result of an aircraft accident or accidental release of ordnance occurring in a low

altitude airspace is extremely small
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3. DESCRIPTION OF AFFECTED RESOURCES

3.1 RESOURCES TO BE ANALYZED

This chapter describes the environmental resources that may be affected by Air Force

low altitude flying operations in the 12 case study airspaces selected for analysi.

Chapter 4 discusses the range of impacts that such flying operations have on these

resources. Volume MII details the affected environment and impacts to the resources

for each of the case studies. These resources include airspace, social, noise, American

Indian, structures, wilderness and parks, wildlife, livestock and poultry, air quality, and

health and safety. Sensitive receptors (e~g., those animate or inanimate objects likely

to be adversely affected by low altitude flying) are highlighted in order to focus each

resource discussion.

3.2 CASE STUDY APPROACH

The case study approach provides a realistic and convenient means of portraying the

environmental impacts occurring under the Air Force's numerous subsonic, low altitude

airspaces. Twelve airspaces were selected for analysis through a sampling technique

applied to all Air Force airspaces designed to ensure objective selection of a wide

variety of low altituJe airspace. This strategy allows a manageable number of cases to

be eamined and depicts the range of impacts that occur from the great majority of the

Air Force's low altitude flying operations.

Three important characteristics of airspaces and associated flight operations went into

the case study selection process. First, at least two of each of the five types of airspace
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under consideration-IRs, VRs, SRs, MOAs, and RAs--were included in the sample

assessed. Second, the major Air Force commands engaged in low altitude flying were

represented, with the larger commands having more than one airspace assessed. This

selection technique served as a way of representing the types of aircraft operated by the

Air Force. Lastly, the case studies were selected to ensure a fairly even distribution

throughout the continental United States (including Alaska).

The first step in selecting the case study airspaces was to create a randomly ordered list

of all IRs, VRs, SRs, MOM, and RAs, indicating the military command responsible for

scheduling the use of each airspace. Starting at the top of the list each airspace was

considered in turn. To be selected, an airspace had to contribute to the desired mix

of characteristics. As soon as the preferred number of a particular type of airspace

were chosen (e.g., IRs, VRs), this type of airspace was no longer considered. Similarly,

once the requisite number of military commands was represented, other airspaces

controlled by that command were ignored in selecting the remaining case studies.

Finally, once a given geographic region of the country was represented, all other

airspaces from this same region were disregarded.

The 12 airspaces chosen cover parts of 17 states. Seven of the case studies are located

east of the Mississippi River and five are in the west (Table 32-1). Figure 32.1 shows

the location of the airspaces selected.

In order to test the representativeness of the airspace selected for the case studies, the

average number of sorties and the population densities under the case study airspaces

were compared with all low altitude airspace. The results for the case study airspaces

compared closely with those for all low altitude airspace.

The case study airspaces were analyzed to identify the nature and magnitude of the

environmental impacts on all resources sensitive to the Air Force's low altitude flying
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Table 3.2.1. Ahpacm slected tor cm study assesment

Aircraft
Airspace MAJCOM type States

IR-700 Strategic Air Command (SAC) Bombers New York

IR-474 Strategic Air Command (SAC) Bombers Wyoming, Montana,

Nebraska

SR-300 Military Airlift Command (MAC) Transports California, Nevada, Oregon

SR-771 Air Force Reserve (AFRES) Transports Wisconsin

VR-162 Air Training Command (ATC) Trainers Oklahoma, Texas

VR-1679 Air National Guard (ANG) Fighters Illinois, Indiana, Kentucky

VR-245 Tactical Air Command (TAC) Fighters Arizona

Game- Tactical Air Command (TAC) Fighters South Carolina
cock C MOA

Tyndall Tactical Air Command (TAC) Fighters Florida
MOA

Yukon Alaskan Air Command (AAC) Fighters Alaska

MOA

R-6002 Tactical Air Command (TAC) Fighters South Carolina

R-2905 Tactical Air Command (TAC) Drones Florida

operations. Site visits by environmental professionals representing appropriate

disciplines, interviews with knowledgeable public officials and representatives of private

groups, and documented information were used. The air quality, structures, and noise
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anabnes relied on models developed for the GEIS to calculate case study impacts.

Findings from generic resource assessments (Vol. IV, Appendices A thru J) also were

incorporated in the case studies as necessary.

M. RESOURCE DESCRIPTIONS

3.3.1 Akrspace

Although low altitude airspace is a resource, it is not analyzed in the GEIS in the

fashion of other environmental resources. The FAA determines implicitly tAe

acceptability of potential airspace impacts when it approves establishment of the low

altitude airspace and manages it according to FAA procedures. Other users of this

airspace include farmers and ranchers, natural resource firms, federal and state agencies

responsible for managing natural resources, crop dusters, medical helicopters, tourism

aircraft, hunters and fisherman, and other general aviation aircraft. Commercial aircraft

do not use low altitude airspace except near airports, and low altitude airspace for Air

Force operations are established to avoid commercial airports. No quantitative or

qualitative mechanism is available that allows the Air Force to categorize the impacts

of its operation on competing users for the same airspace. Therefore, the GEIS

describes only the airspace used for low altitude flying operations and the Air Force

activities in that airspace. For case studies, low altitude airspace includes MTRs, SRs,

MOAs, and RAs in which the minimum altitude at some point is under 3,000 ft AGI.

Airspace descriptions for the case studies include the date it was established, the Air

Force command scheduling it, the topography under it, and its four dimensions-

horizontal and lateral (both parallel to the earth's surface), vertical, and temporaL Such

airspace is usually an irregular shape, and its availability to the Air Force may vary from

24 hn per day, 7 days per week, to much less than thaL In turn, the Air Force
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schedules flying operations to meet specific training requirements. Scheduled airspace

use is typically a small fraction of FAA-approved airspace availability. When MTRs,

MOAs, and RAs are not being used by the Air Force, they are not "active" and, hence,

are not withdrawn from other airspace users. A comprehensive treatment of airspace

management issues is given in Appendix A.

3.3.2 Social

People are affected virtually any time that a low altitude airspace is created. They live

under low altitude airspace in different population densities, community' sizes, cultures,

and work environments. Their reactions to low flying aircraft vary considerably based

upon many factors that may include demographic characteristics, such as age and sex;

living and working environments; activities; attitudes toward the military, sensitivity to

noise; and concerns over safety.

In general, however, the distribution of people provides a rough indication of potential

social impacts. Locations of cities and towns are important, since they contain higher

population densities, and need to be considered in any social impact analysis. Such

facilities as schools, hospitals, recreation areas, livestock raising operations, and

important cultural sites with high visitation also are sensitive human receptors requiring

special attention in any analysis. Social impacts are treated generically in Appendix B.

The humans and communities affected by low altitude flying operations predominantly

are located in sparsely populated areas of the country. In compliance with AFR 60-16

and FAR 91.79, Air Force policy requires that pilots flying at low altitude avoid

communities by a horizontal distance of at least 1,000 ft. In addition aircraft are

required to fly no closer than 500 ft to any person, vehicle, or structure. This can be

1Community can refer to a tame aggregation of people a well m to a potical or geographic entity.
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especially one that lacks agreeable musical quality, is noticeably unpleasant, or any

sound that is undesired or interferes with one's hearing of something.'

The physical characteristics of sound include its intensity, frequency, and duration.

Intensity, or loudness, can range from imperceptibly quiet through noticeable, annoyingly

loud, to painful or even harmfully loud. Exposure to very loud sounds for even short

durations can cause temporary hearing loss, and longer exposure can permanently impair

hearing. Frequency refers to the rate at which vibrations impinge upon the ear. High

frequencies can be inaudible to humans (e.g., dog whistles) while extremely low

frequencies (below 40 Hz) are more felt than heard if they are strong enough. The

human ear is most sensitive to frequencies between 1,000 and 6,000 Hz. Duration

refers to how long a sound lasts or is perceived. The sound impulse from an explosion

can last less than a second while one is exposed to background sounds all day long.

Sound is measured with instruments that record instantaneous sound levels in decibels

(dB). A decibel is "a unit for expressing the relative intensity of sounds on a scale from

zero for the average least perceptible sound to about 130 for the average pain level for

sound." Because of the wide range of sound intensities heard in a typical day, the ear

responds in more of a logarithmic function that a linear one, therefore, a logarithmic

scale is used, with the dB being the accepted standard unit for measuring the level of

sound. It is generally adjusted to the "A-weighted" scale to better correspond to the

normal human response to different frequencies and to compensate for increased human

sensitivity to frequencies between 1,000 and 6,000 cycles per second. This adjusted unit

is referred to as a "dBA." Table 3.3.1 illustrates human response to typical sound levels

measured in dBA.

Slight changes in loudness are difficult to detect. The human auditory system has

difficulty registering even a 2-dB change unless two events occur within seconds.

Because of limited human sensitivity to the relative changes in sound, when the sound
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visualized as a 500 ft bubble around an object. This policy, plus a desire to minimize

human impacts, leads to airspace siting decisions that avoid more highly populated areas.

In fact, the average population density under low altitude airspace, 19 people/sq. miles,

is much lower than that of the United States, 76 people/sq. miles (excluding Alaska),

or 64 people/sq. miles including Alaska (in 1980). Low altitude airspace covers about

934,000 sq. miles or almost one-third of the lower 48 states, while only about 18 million

people or 8% of the U.S. population live under such airspace. In every state except

Wyoming, the population density of the portions of the state under low altitude airspace

is less than the population density of the state itself- Thus, although all major regions

of the United States have at least some low altitude airspace, it is the rural portions of

the regions that are affected the most.

3.3.3 Noise

The impacts of noise on humans is traditionally assessed in teras of the annoyance that

it causes. This relationship has been explored in the social resource section. There are

also auditory and non-auditory health effects from noise. Auditory effects (hearing loss)

have been well defined for both temporary and permanent thresholds. Except in highly

unusual situations, a receptor under low altitude airspace usually is exposed to noise

of insufficient intensity and duration to influence hearing loss. At levels below hearing

loss thresholds, the role of noise as a stressor was chosen as an area of study for the

GELS.

The definitions of sound and none are inextricably bound up in the human perception

of each. Sound is defined as *the sensation perceived by the sense of hearing or,

mechanical radiant energy that is transmitted by longitudinal pressure waves in a

material medium (as air) and is the objective of 'hearing.' Noise is defined as "a sound,
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Table 3.3.1. Typical sound leveb memsud I nm e*ent nid kWuay

A-weighted
At a given distance sound level Subjective
from nose source in decibels (dBA) Noise environments impression

140
Civil defense siren (100')

130
Jet takeoff (200') 120 Pain

threshold
110 Rock music concert

Pile driver (50') 100 Very loud
Ambulance siren (100')

90 Boiler room
Freight cars (50') Printing press plant
Pneumatic drill (50) 80 In kitchen with garbage

disposal
70 Moderately

loud
Vacuum cleaner (10') 60 Data processing center

Department store
Light traffic (100') 50 Private business office
Large transformer (200')

40 Quiet
Soft whisper (5') 30 Quite bedroom

20 Recording studio
10 Threshold

of hearing
0

level is doubled as measured with a sound meter (a 3-dB increase), an individual per-

ceives only a 23-percent increase in sound leveL A 10 dB increase in sound level is

required to cause an individual to perceive a doubling in sound level. Likwise, sound

from two 40 dB sources will result in 43 dB, not 80 dB; four 20 dB sources produce

26 dB, not 80 dBA. Table 3.3. illustrates human sensitivity to increases in sound level
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Table 3.32. Human perception of increased sound

Sound level increase (dB) Increase in perceived loudness (%)

3 23
5 41

10 100

Noise is unwanted sound that interferes with normal activities or otherwise diminishes

the quality of the environment. It may be intermittent or continuous, steady or

impulsive. It may involve a broad range of sound sources and frequencies and be

generally nondescript, or it can have a specific, readily identifiable source. There is

wide diversity among human responses to noise, which vary not only according to the

type and characteristics of the noise source, but also according to the sensitivity,

expectations and perceptions of the receptor, the time of day, and the distance between

the noise source and the receptor.

The focus of the GEIS health analysis is on annoyance and cardiovascular disease

exacerbated by noise. Cardiovascular disease was chosen as the health effect of interest

for a variety of reasons. Since cardiovascular disease is caused by many contributing

factors it cannot be studied directly. Hypertension, one of the major risk factors

associated with cardiovascular disease, is used for measures of potential health impacts

for two reasons. Faxst, the traditional method of relying on annoyance as the sole

measure of noise impact is inadequate. Although annoyance, measured by social surveys

as a function of the day-night average noise level (1-jn), has traditionally been used,

it does not ensure that actual health effects are assessed adequately. Second, noise is

a known stressor, and stress may influence the development of cardiovascular disease

and its associated conditions (Appendix C). The health effects analysis projects a
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general health effect that is based upon noise exposure, measured as an Idnmr. This

metric differs from the Ldn in that the Ldnmr takes a penalty for low flying, high speed

aircraft. The data for calculating the exposure include aircraft quantities, types, speeds,

altitudes, and times (night or day) of flights.

3.3.4 American dians

American Indians are considered separately in each case study because many live on

reservations and are members of tribes that are accorded special protection under

federal law. The great majority of Indian reservations are located west of the

Mississippi River in rural areas. As of 1981, there was a total of about 106,000

sq. miles of Indian reservation land in the continental United States supporting

approximately 736,000 people. Approximately 27,600 sq. miles, or about 25% of Indian

land, was located under Air Force low altitude airspace. This proportion compares

favorably with the proportion of non-Indian land under low altitude airspace, which

amounts to about 906,400 sq. miles, or approximately 30% of the US. excluding Alaska

or 25% of the U.S., including Alaska. Use of airspace over the continental United

States is segmented in terms of flight scheduling and altitude structure such that only

a portion of Indian land area is affected at one time.

Indian culture has certain characteristics, particularly a very close association with the

natural environment, that differentiates it from the rest of American society and makes

that culture more susceptible to adverse environmental impacts from low altitude flying

operations. The major tribal organizations and cultures are described for each case

study, and reservations are illustrated on maps of the airspace. The descriptions are

designed to focus the case study analyses on aspects of American Indian culture that

are considered to be sensitive to low altitude flying. These aspects include trebal

sovereignty, religion, economic development and subsistence activities, and the family.
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Appendix D discusses more fully American Indian culture and the generic impacts of

Air Force low altitude flying operations.

3.3.5 Siutures

The structures of interest typically affected by low altitude flying operations are those

associated with rural America: one and two story residential and commercial buildings

of brick, stone, wood, or sheet metal construction; wooden barns, out buildings, and

water towers; occasional larger structures; and natural features such as cliffs and snow

in regions that are prone to slides. Each case study provides a general description of

the typical structures located under the airspace. This information is based on site visits

to the specific area included in the case study, however no inventories of buildings were

undertaken. Except in an extreme situation, involving low flying bombers or heavy

helicopters over homes with large windows (i.e., 100 ft2 or greater) or fragile sites of

historic and archaeologic significance, a general description is sufficient because of the

negligible effect of subsonic aircraft on most structures in comparison with natural forces

such as those which result from normal habitation and use, wind and ground vibrations.

Impacts are determined by an analytic stress model that is driven by acoustic excitation

resulting from aircraft overflights. The analytic model is coupled with a stress vs

break/crack probability curve to arrive at a probability model for breaking/cracking as

a function of aircraft. Generic structural impacts of low flying aircraft are discussed in

Appendix E.

3.3.6 Wlderness and Pafs

Federally designated wilderness and parks areas are located predominantly in the

western third of the United States. Wilderness areas are defined as:
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A wilderness, in contrast with those areas where man and his own works
dominate the landscape, is hereby recognized as an area where the earth and
its community of life are untrammeled by man, where man himself is a visitor
who does not remain. An area of wilderness is further defined to mean ... an
area of undeveloped Federal land retaining its primeval character and influence,
without permanent improvements or human habitation, which is protected and
managed so as to preserve its natural conditions ...

As of 1981, there were 29,010 sq. miles of protected wildemess lands, of which 6,740

sq. miles, or 23%, were located under Air Force low altitude airspace. This proportion

compares favorably with that of non-wilderness areas under such airspace, which total

904,974 sq. miles, or 30% of the nation, excluding Alaska, or 25% of the U.S., including

Alaska. Usage of airspace over the continental United States is segmented in terms of

flight scheduling and altitude structure such that only a portion of this land area is

affected at one time.

Federal and major state protected areas beneath each airspace are identified on a map

and discussed in each case study. These areas are deemed by federal and state laws to

have special as pristine areas unaffected by modem development and are protected

accordingly. Thus, they receive separate treatment in each case study. Wilderness and

parks areas are emphasized because they are considered to be particularly sensitive to

adverse impacts from low altitude aircraft. These resources and the potential generic

impacts of Air Force low altitude flying operations are documented more fully in

Appendix F.

3.3.7 WkdE

Because one-fourth of the U.S. lies under low-level airspace, much of which is over

rural areas with abundant wildlife, it is unavoidable that wildlife resources will be

expoed substantially to low altitude aircraft. It is beyond the scope of this document

GJS Pmbnk" DA* 3-15



to attempt description of the potentially affected wildlife (mammals, birds, reptiles and

amphibians) for the entire country. The brief descriptions of these resources for the

case studies (Vol. III) convey an idea of their nature and extent. Otherwise, a general

picture of the distribution of wildlife resources is given by Table 3.3.7. The table gives

figures by state for numbers of endangered and threatened species and acres of various

waterfowl and wildlife areas. Detailed explanation of the table appears in Appendix G.

The wildlife resource description for each case study provides a general description of
vegetation (as wildlife habitat) and wildlife resources for the area under the airspace.

The description focuses on birds and mammals because these are most likely to be

affected by low altitude flight. Variability in species occurrence, aircraft and information

provided by wildlife officials affects the specificity of information provided for the
various case studies. Threatened and endangered species, protected under the federal

Endangered Species Act, are of particular concern because of their limited numbers and,

frequently, their sensitivity to disturbance. Impacts on a variety of other species, such

as game species, raptors, and colony-nesting birds, are also a significant concern because

of their sensitivity to low flying aircraft. Appendix G discusses more fully the generic

wildlife impacts of Air Force low altitude flying operations.

3.3.8 Uvestock and Poultry

As with wildlife, livestock and poultry are exposed substantially to low altitude aircraft

operations because bott. are concentrated in rural areas. Table 3.3.8 indicates the

relative occurrence, by state, of important kinds of livestock and poultry, with 1 being

the lowest producing state for that livestock or poultry category. The columns are

added and the sums are normalized to a scale of 1 to 10, with the highest being the

most important livestock and poultry producing state.
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Table 3.3.7. State-level counts and ares for endangered mad Veatened
species, state and federal watlme l wseo, and ederal wkdb

refuges used to derive scoam for wkdie quaty

Waftdiu arý WWIdif
TOWi Eadaanesd meda (ao)a (so=)
am I U III IV v vi

Sale (am) Priadty O&a Sine Pedeal PiuduCla Relf am

AL 32453373 0 2 6a732 46332 0 50934
AR 33247"99 0 1 183905 132969 0 34942
AZ 72586613 4 9 319" 59762 0 1593080
CA 100067340 8 18 55121 3927 0 293447
Cm 66409361 0 0 31571 48923 0 59925
Cr 3111977 2 1 7523 178 0 183
DE 1268117 2 1 11415 2365 0 25403
FL 34619451 0 10 1594720 421932 0 473394
GA 37172983 0 2 41000 44063 0 463439
IA 3.51790 2 3 136639 66667 214 73694
ID 52911770 0 0 32949 81184 0 85072
IL 35682723 2 3 108824 87934 0 118063
IN 2310385O 1 3 45390 7724 0 7724
KS 52348125 0 0 32654 51061 0 51443
KY 25378158 0 1 22956 240 0 2174
LA 23756757 0 0 39 23777 0 291221
MA 5006213 2 2 10024 10749 0 12183
MD 6330949 2 3 40638 1759 0 2077
ME 19787768 2 3 19300 24340 1068 31565
MI 36367190 3 3 98939 104617 237 110001
MN 50745444 3 1 440042 182473 171699 444844
MO 44159735 1 4 49144 42964 0 55602
MS 30271727 1 1 13750 58316 0 115584
MY 93174491 3 3 44260 191174 51903 1154556
NC 31234428 0 1 11100 110093 0 256748
ND 44339130 0 0 44838 236248 964307 1273545
NE 48949522 3 3 35M72 1267 15376 157097
NH 5717939 2 0 4620 738 0 2229
NJ 4813755 2 1 55 30352 0 40005
N?1. 7770306 1 2 9293 95384 0 382167
NV 70327131 0 0 256134 85118 0 237M97
NY 30611736 2 1 46001 20680 0 2352
O 2627194 1 2 17023 7M73 0 8685
OK 44020618 4 6 6342 77357 0 140977
OR 6155811 0 0 46526 241931 0 54546
PA 23779243 2 0 40237 7994 0 9173
RI 671865 2 1 1273 127 0 1244
SC 19345212 1 9 40004 161781 0 189506
SD 48613219 0 0 120615 46102 453222 499495
TN 2640572 0 0 61931 81376 0 84709
"IX 167765333 4 14 26152 196923 0 303037
UT 52539390 0 0 7690 94250 0 101855
VA 25462667 2 8 22 19057 0 1o4971
VT 5930153 2 0 1022 4794 0 5943
WA 42605476 0 0 254506 86964 0 154609
WI 34858150 3 2 363443 149277 7120 211079
WV 15404214 2 1 2451 0 0 456
WY 62211132 3 3 35324 33645 0 75556
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Table 3.3.8. State-level radkngs (50=hlghest mnd 1 =west for various
categorie of Uvesock mad pouLty producdon

Milk Beef Rank Rnk
Stole am Catle Seep Hop Misk Hem TuW7 - (1-10)

AL 16 35 5 32 28 44 48 206 7.27
AK 1 2 2 2 23 4 1 35 1.22
AR 19 36 12 30 26 47 50 220 7.69
AZ 18 19 39 21 22 10 15 144 5.03
CA 49 40 49 23 21 50 42 274 9.58
CO 17 37 46 29 35 22 9 195 6.82
CT 13 5 9 5 20 30 16 96 3.43
DE 3 4 3 15 19 12 43 99 3.46
FL 36 42 10 25 18 43 39 213 7.45
GA 30 32 8 39 36 49 49 243 8.50
HI 4 12 1 13 17 3 24 74 2.59
IA 43 45 41 50 41 39 23 282 9.86
1D 33 28 40 18 46 15 8 188 6.57
IL 37 30 32 49 47 31 13 239 8.36
IN 34 24 25 47 33 46 28 237 8.29
KS 27 43 37 41 27 18 17 210 7.34
KY 40 41 21 37 25 20 25 209 7.31
LA 23 26 14 16 16 21 37 153 5.35
MA 12 6 13 12 32 16 12 103 3.60
MD 29 10 20 22 14 27 45 167 5.84
ME 15 9 19 6 15 33 38 135 4.72
MI 45 13 30 38 43 36 22 227 7.94
MN 47 25 38 48 48 40 30 276 9.65
MO 41 48 31 45 31 34 32 262 9.16
MS 21 33 7 27 13 35 46 182 6.36
MT 7 44 44 24 38 13 11 181 6.33
NC 28 23 16 43 9 45 47 211 7.38
ND 24 38 34 28 8 7 14 153 5.35
NE 26 49 35 46 30 25 21 232 8.11
NH 8 3 11 4 11 11 10 58 2.03
NJ 10 8 17 14 34 14 20 117 4.09
NM 14 27 42 11 10 2 3 109 3.81
NV 6 18 28 7 12 5 2 78 2.73
MY 48 11 22 20 39 38 19 197 6.89
OH 44 20 36 44 40 41 33 258 9.02
OK 25 47 26 26 7 28 35 194 6.78
OR 22 31 43 19 45 23 31 214 7.48
PA 46 14 29 36 44 48 40 257 8.99
RI 2 1 6 1 6 1 7 24 0.84
SC 11 16 4 31 5 37 34 138 4.83
SD 31 46 47 42 37 17 18 238 8.32
7I 39 39 is 35 4 24 36 192 6.71
IX 42 50 50 34 24 42 44 286 10.00
UT 20 21 45 10 49 19 6 170 5.94
VA 32 29 33 33 29 26 41 223 7.80
Vr 35 7 18 3 3 8 4 78 2.73
WA 38 22 23 17 42 32 29 203 7.10
WI 50 17 27 40 50 29 26 239 836
WV 9 15 24 9 2 9 27 95 3.32
WY 5 34 48 8 1 6 5 107 3.74

Soure USDA 1987.

3-18 oFJS P bdk Ty Dh



Chqaptw 3

Each case study includes a general description of livestock and poultry resources (e.g.,

cattle, sheep, hogs, chickens, turkey, mink) for the area of the airspace. The availability

and quality of agricultural statistics information affects the accuracy with which these

resources can be quantified and sited geographically with regard to the various case

study sites. The important livestock and poultry producing counties under each case

study airspace and their relative importance in the state are noted. The potential

generic impacts of Air Fei-ce low altitude flying activities to livestock and poultry are

discussed in greater detail in Appendix IL

3.3.9 Ai Quality

The engine exhaust emissions from low altitude flights have the potential to affect air

quality. Appendix I includes a full discussion of these impacts. The description of air

quality for each case study airspace (see Volume II) identifies portions of the airspaces

that cross counties or other areas which have been designated as non-attainment areas

with respect to the National Ambient Air Quality Standards (NAAQS) shown in

Table 3.3.9. Each NAAQS value in Table 3.3.9 has been established to protect either

public health (primary standard), public welfare (secondary standard) or both.

Table 3.3.10 also lists Prevention of Significant Deterioration (PSD) increments for

mandatory Class I areas (certain national parks and wilderness areas, see Fig. 3.3.9 and

Table 3.3.10) and Class II areas (all areas excluding Class I areas and NAAQS non-

attainment areas). Appendix I provides more background information concerning the

NAAQS and PSD increments. The case studies identify PSD Class I areas which are

within 6 miles (10 km) of the boundaries of case study airspaces. These areas are

considered to be the sensitive receptors for air quality. The air quality impacts of lew

altitude flights on PSD Class I areas which are more than 6 miles from an airspace are

expected to be negligible and are not considered.
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Table 3.3.9. National ambient air quality sandardK (NAQS) and
preventon of signiicant deteroran (PSO) increments"

Averaging PSD increments
Pollutant time NAAQS Class H Class I

Nitrogen dioxide Annual 100 25 2.5

Sulfur dioxide 3-hr 1,300W 512 25b
24-hr 365b 91b 5b
Annual 80 20 2

Particulate 24-hr 150 37' 10V
matter Annual 50Y 19' 5d

Carbon 1-hr 40,000b - -

monoxide 8-hr 10,000b -

Ozone 1-hr 235"

Lead Calendar quarter 1.5

"All concentrations are in units of micrograms/cubic meter.

"bNot to be exceeded more than once per year.

TParticulate matter under 10 microns in diameter (PM-10).

"Total suspended particulate matter (TSP). The EPA has issued a notice of
proposed rulemaking to replace these with PM-10 increments. The Class H PM-10
24-hr and annual increments would be 30 and 17 pg/rm', respectively. The Class I
PM-10 24-hr and annual increments would be 8 and 4 pg/im, respectively.

"Not to be exceeded on more than one day per year.
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Table 3.3.10. Federal Cms I rea designated under provsi
of Cen Ak Ad Seclo 162(a)

Establishing Federal Land
Area names' State Acreage Public Law Manager

Sipsey Wild. AL 12,646 93-622 USDA-FS

Bering Sea Wild. AK 41,113 91-622 USDI-FWS
Mount McKinley NP AK 1,939,493 64-353 USDI-NPS
Simeonof Wild. AK 25,141 94-557 USDA-FWS
Tuxdni Wild. AK 6,402 91-504 USDI-FWS

Chiricahua AZ 9,440 94-567 USDI-NPS
National
Monument Wild.

Chiricahua Wild AZ 18,000 88-577 USDA-FS
Galiuro Wild. AZ 52,717 88-577 USDA-FS
Grand Canyon NP AZ 1,176,913 65-277 USDI-NPS
Mazatzal Wild. AZ 205,137 88-577 USDA-FS
Mount Baldy Wild. AZ 6,975 91-504 USDA-FS
Petrified Forest AZ 93,493 85-358 USDI-NPS

NP
Pine Mtn. Wild. AZ 20,061 92-230 USDA-ES
Saguaro Wild. AZ 71,400 94-567 USDI-NPS
Sierra Ancha Wild. AZ 20,850 88-577 USDA-FS
Superstition Wild. AZ 124,117 88-577 USDA-FS
Sycamore Canyon AZ 47,757 92-241 USDA-FS

Wild.

Caney Creek Wild. AR 14,344 93-622 USDA-FS
Upper Buffalo AR 9,912 93-622 USDA-FS

Wild.

Agua Tibia Wild. CA 15,934 93-632 USDA-FS
Caribou Wild. CA 19,080 88-577 USDA-FS
Cucamonga Wild. CA 9,022 88-577 USDA-FS
Desolation Wild. CA 63,469 91-82 USDA-FS
Dome Land Wild. CA 62,206 88-577 USDA-FS
Emigrant Wild. CA 104,311 93-632 USDA-FS
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Table 3.3.10. Conlntied

Establishing Federal Land
Area names' State Acreage Public Law Manager

Hoover Wild. CA 47,916 88-577 USDA-FS
John Muir Wild. CA 484,673 88-577 USDA-FS
Joshua Tree Wild. CA 429,690 94-567 USDI-NPS
Kaiser Wild. CA 22,500 94-577 USDA-FS
Kings Canyon NP CA 459,994 76-424 USDI-NPS
Lassen Volcanic CA 105,800 64-184 USDI-NPS

NP
Lava Beds Wild. CA 28,640 92-493 USDI-NPS
Marble Mtn. Wild. CA 213,743 88-577 USDA-FS
Minarets Wild. CA 109,484 88-577 USDA-FS
Mokelumne Wild. CA 50,400 88-577 USDA-FS
Pinnacles Wild. CA 12,952 94-567 USDI-NPS
Point Reyes Wild. CA 25,370 94-544, 94-567 USDI-NPS
Redwood NP CA 27,792 90-545 USDI-NPS
San Gabriel Wild. CA 36,137 90-318 USDA-FS
San Gorgonio Wild. CA 34,644 88-577 USDA-FS
San Jacinto Wild. CA 20,564 88-577 USDA-FS
San Rafael Wild. CA 142,722 90-271 USDA-FS
Sequoia NP CA 386,642 26 Stat. 478 USDI-NPS

(51st Cong.)
South Warner Wild. CA 68,507 88-577 USDA-FS
Thousand Lakes CA 15,695 88-577 USDA-FS

Wild.
Ventana Wild. CA 95,152 91-58 USDA-FS
Yolla-Bolly- CA 109,091 88-577 USDA-FS

Middle-Eel Wild.
Yosemite NP CA 759,172 58-49 USDI-NPS

Black Canyon of CO 11,180 94-567 USDI-NPS
the Gunnison
Wild.

Eagles Nest Wild. CO 133,910 94-352 USDA-FS
Flat Tops Wild. CO 235,230 94-146 USDA-FS
Great Sand Dunes CO 33,450 94-567 USDI-NPS

Wild.
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Table .&10. Contined

Establishing Federal Land
Area names' State Acreage Public Law Manager

La Garita Wild. CO 48,486 88-577 USDA-FS
Maroon Bells- CO 71,060 88-577 USDA-FS

Snowmass Wild.
Mesa Verde NP CO 51,488 59-353 USDI-NPS
Mt. Zirkel Wild. CO 7Z472 88-577 USDA-FS
Rawah Wild. CO 26,674 88-577 USDA-FS
Rocky Mountain NP CO 263,138 63-238 USDI-NPS
Weminuche Wild. CO 400,907 93-632 USDA-FS
West Elk Wild. CO 61,412 88-577 USDA-FS

Bradwell Bay Wild. FL 23,432 93-622 USDA-FS
Chassahowitzka FL 23,360 94-557 USDI-FWS

Wild.
Everglades NP FL 1,397,429 73-267 USDI-NPS
St. Marks Wild. FL 17,745 93-632 USDI-FWS

Cohotta Wild. GA 33,776 93-622 USDA-FS
Okefenokee Wild. GA 343,850 93-429 USDI-FWS
Wolf bland Wild. GA 5,126 93-632 USDI-FWS

Haleakala NP HI 27,208 86-744 USDI-NPS
Hawaii Volcanoes HI 217,029 64-171 USDI-NPS

Craters of the ID 43,243 91-504 USDI-NPS
Moon Wild.

Hells Canyon ID 83,800 94-199 USDA-FSWild.2

Sawtooth Wild. ID 216,383 92-400 USDA-FS
Selway-Bitterroot ID 988,770 88-577 USDA-FS

Wld.3

Yellowstone NP ID 31,488 17 Stat. 32 USDI-NPS
(42nd Cong.)

Mammoth Cave NP KY 51,303 69-283 USDI-NPS

Breton Wild. LA 5,000+ 93-632 USDI-FWS
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Table 3O. Continued

Establishing Federal Land
Area names1  State Acrage Public Law Manager

Acadia NP ME 37,503 65-278 USDI-NPS
Moosehorn Wild. ME 7,501 USDI-FWS

(Edmunds Unit) (2,782) 91-504
(Baring Unit) (4,719) 93.632

hie Royale NP MI 542,428 71-835 USDI-NPS
Seney Wild. MI 25,150 91-504 USDI-FWS

Boundary Waters MN 747,840 88-577 USDA-FS
Canoe Area Wild.

Voyageurs NP MN 114,964 99-261 USDI-NPS

Hercules-Glades MO 12,315 94-557 USDA-FS
Wild.

Mingo Wild. MO 8,000 94-557 USDI-FWS

Anaconda-Pintlar MT 157,803 88-577 USDA-FS
Wild.

Bob Marshall Wild. MT 950,000 88-577 USDA-FS
Cabinet Mtns. MT 94,272 88-577 USDA-FS

Wild.
Gates of the Mtn MT 28,562 88-577 USDA-FS

Wild.
Glacier NP MT 1,012,599 61-171 USDI-NPS
Medicine Lake MT 11,366 94-557 USDI-FWS

Wild.
Mission Mtn. Wild. MT 73,877 93-632 USDA-FS
Red Rock Lakes MT 32,350 94-557 USDI-FWS

Wild.
Scapegoat Wild. MT 239,295 92-395 USDA-FS
Seiway-Bitterroot MT 251,930 88-577 USDA-FS

Wld. 3

U.L Bend Wild. MT 20,890 94-557 USDI-FWS
Yellowstone NP4  MT 167,624 17 Stat. 32 USDI-NPS

(42nd Cong.)
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Table aaI OL Condnuod

Establishing Federal Land
Area names' State Acreage Public Law Manager

Jarbridge Wild. NV 64,667 88-577 USDA-ES

Great Gulf Wild. NH 5,552 88-577 USDA-FS
Presidential NH 20,000 93-62 USDA-FS

Range-Dry River
Wild.

Brigantine Wild. NJ 6,603 93-632 USDI-FWS

Bandelier Wild. NM 23,267 94-567 USDI-NPS
Basque del Apache NM 30,850 93-632 USDI-FWS

Wild.
Carlsbad Caverns NM 46,435 7 1-216 USDI-NPS

NP
Gila Wild. NM 433,690 88-577 USDA-ES
Pecos Wild. NM 167,416 88-577 USDA-ES
Salt Creek Wild. NM 8,500 91-504 USDI-FWS
San Pedro Parks NM 41,132 88-577 USDA-ES

Wild.
Wheeler Peak Wild. NM 6,027 88-577 USDA-ES
White Mtn. Wild. NM 31,171 88-577 USDA-ES

Great Smoky Mtns. NC 273,551 69-268 USDI-NPS

Joyce Kilmer- NC 10,201 93-62 USDA-ES
Slickrock wild.

Linville Gorge NC 7X55 88-577 USDA-ES
Wild.

Shining Rock Wild. NC 13,350 88-577 USDA-ES
Swanguarter Wild. NC 9,000 94-557 USDI-FWS

Lostwood Wild. ND 5,557 93-632 USDI-FWS
Theodore Roosevelt ND 69,675 80-38 USDI-NPS

NMPf
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Table &310. Conrtmnd

Establishing Federal Land
Area names' State Acreag Public Law Manager

Wichita Mtns. OK 8,900 91-504 USDI-FWS
WVd&

Crater Lake NP OR 160,290 57-121 USDI-NPS
Diamond Peak Wild. OR 36,637 88-577 USDA-FS
Eagle Cap Wild. OR 293,476 88-577 USDA-FS
Gearhart Mtn. OR 18,709 88-577 USDA-FS

Wild.
Hells Canyon OR 108,9W0 94-199 USDA-FS

Wild.
2

Kalmiopsis Wild. OR 76,900 88-577 USDA-FS
Mtn. Lakes Wild. OR 23,071 88-577 USDA-FS
ML. Hood Wild. OR 14,160 88-577 USDA-FS

ML Jefferson OR 100,208 90-548 USDA-FS
Wild.

Mt Washington OR 46,116 88-577 USDA-FS
Wild.

Strawberry Mtn. OR 33,003 88-577 USDA-FS
Wild.

Three Sisters OR 199,902 88-577 USDA-FS
Wild.

Cape Romain Wild. SC 28,000 93-632 USDI-FWS

Badlands Wild. SD 64,250 94-567 USDI-NPS
Wind Cave NP SD 28,060 57-16 USDI-NPS

Great Smoky Mtns. TN 241,207 69-268 USDI-NPS
NP'

Joyce Kilmer- TN 3,832 93-622 USDA-FS
Slickrock Wild.'
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Tabl" 3.&10. Continued

Estabihing Federal Land
Area names1  State Acreage Public Law Manager

Big Bend NP TX 708,118 74-157 USDI-NPS
Guadalupe Mtns. TX 76,292 89-667 USDI-NPS

NP

Arches NP UT 65,098 92-155 USDI-NPS
Bryce Canyon NP UT 35,832 68-277 USDI-NPS
Canyonlands NP UT 337,570 88-590 USDI-NPS
Capitol Reef NP UT 221,896 92-507 USDI-NPS
Zion NP UT 142,462 68-83 USDI-NPS

Lyle Brook Wild. VT 12,430 93-622 USDA-FS

Virgin Islands NP VI 12,295 84-925 USDI-NPS

James River Face VA 8,703 93-622 USDA-FS
Wild.

Shenandoah NP VA 190,535 69-268 USDI-NPS

Alpine Lakes Wild. WA 303,508 94-357 USDA-FS
Glacier Peak Wild. WA 464,278 88-577 USDA-FS
Goat Rocks Wild. WA 82,680 88-577 USDA-FS
Mount Adams Wild. WA 32,356 88-577 USDA-FS
Mount Rainier NP WA 235,239 30 Stat. 993 USDI-NPS

(55th Cong.)
North Cascades NP WA 503,277 90-554 USDI-NPS
Olympic NP WA 892,578 75-778 USDI-NPS
Pasayten Wild. WA 505,524 90-554 USDA-FS

Dolly Sods Wild. WV 10,215 93-622 USDA-FS
Otter Creek Wild. WV 20,000 93-622 USDA-FS

Rainbow Lake WI 6,388 93-622 USDA-FS
Wild.
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Table 33.10. Condrnued

Establishing Federal Land
Area names' State Acreage Public Law Manager

Bridger Wild. WY 392,160 88-577 USDA-FS
Fitzpatrick Wild. WY 191,103 94-567 USDA-FS
Grand Teton NP WY 305,504 81-787 USDI-NPS
North Absaroka WY 351,104 88-577 USDA-FS

Wild.
Teton Wild. WY 557,311 88-577 USDA-FS
Washakie Wild. WY 686,584 92-476 USDA-FS
Yellowstone NP4  WY 2,020,625 17 Stat. 32 USDI-NPS

(42nd Cong.)

Applicable U.S.
Area Name Province Acreage Public Law

Roosevelt Campobello New Brunswick 2,721 88-363
International Park7  Canada

'Wilderness is abbreviated as Wild., National Park and NP, and National
Memorial Park as NMP.

"-Hells Canyon Wilderness, 193,840 acres overall, of which 108,900 acres are in
Oregon and 83,800 acres are in Idaho.

3Selway Bitterroot Wilderness, 1,240,618 acres overall, of which 988,770 acres
are in Idaho and 25,930 acres are in Montana.

'Yellowstone National Park, 2,219,737 acres overall, of which 2,020,625 acres
are in Wyoming, 167,624 acres are in Montana, and 31,488 acres are in Idaho.

'Great Smoky Mountains National Park, 514,577 acres overall, of which 273,551
acres are in North Carolina, and 241,207 acres are in Tennessee.

"Joyce Kilmer-Slickrock Wilderness, 14,033 acres overall, of which 10,201 acres
are in North Carolina, and 3,832 acres are in Tennessee.

'Section 162(a) designates all international parks as mandatory am I areas.
This designation indicates Congressional intent to prevent visibility impairment from
U.S. air pollution sources.
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&& 10 Health and Safety

U.S. aircrews must train under realistic scenarios that simulate enemy defensive systems

composed of radar, optical, or infrared guidance systems enhanced with electronic

countermeasures. Training to defeat, evade, or suppress these threats includes the use

of various defensive measures. In addition to pilot tactics and maneuvering, these

include the use of flares and chaff. Flares are used to confuse/deceive threats which

seek on infrared heat sources, and chaff is used to confuse/deceive threats which use

radar systems. Low altitude military operations that involve the use of this specialized

training are conducted in restricted airspace over air to ground ranges owned by DOD

or in MTRs and MOAs that have been environmentally assessed for such specific

purposes.

With respect to aircraft accidents during low altitude flying, no data or analysis is

appropriate to describe the aircraft accident potential due to mechanical failures or pilot

error for a particular geographic region or location. Accident rates are more dependent

on aircraft operations than location of flight. Fcr that reason, it was determined that

a generic analysis of all Air Force low altitude flight operations occurring during the

past 10 fiscal years would be appropriate. Appendix J of Volume IV descrnbe the

information, analysis, and results of the low altitude flight safety investigation.

Aircraft accident potential as a result of bird strikes is a continuing concern particularly

for low altitude flying operations. The Air Force implemented a Bird Aircraft Strike

Hazard (BASH) program to develop information on bird populations and movements

so that bird strike potential can be reduced. The BASH team can predict bird strike

frequencies for any geographic location within the CONUS and indicate critical

migratory periods. Figure 3.3.10 shows migratory flight patterns for the U.S.
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4. ASSESSMENT OF ENVIRONMENTAL IMPACTS

The previous chapter described the ten resources (viz., airspace, social, noise, American

Indians, structures, wilderness and parks, wildlife, livestock and poultry, air quality, and

health and safety) that are potentially affected by low altitude aircraft. The impacts of

low altitude aircraft on these resources are assessed in this chapter. These assessments

summarize the case study findings documented in VoL IlI and the generic resource

assessments in Vol. IV (Appendices A thru J). In addition, an impact classification

system is developed for each resource.

4.1 AIRSPACE'

4.1.1 Summuy o Fkxdng

Akspace Ma•gwent

Commercial and general aviation air traffic has increased over the past few decades and

will continue to increase in the future. Air Force low altitude flying operations also

may continue to increase in order to provide realistic training scenarios for U.S.

aircrews. These factors, along with population, economic growth, and a greater

appreciation of environmental values, have combined to produce today's highly

competitive airspace issue.

17bi sectim suwoiniinls doe .nilim included in the co sundies seiction (VoL. MI) and fteuni
---- em (VOL , Ap'eTad A)
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Pursuant to the Federal Aviation Act of 1958, the Federal Aviation Administration

(FAA) has responsibility for safety and efficiently managing the Nation's airspace. This

includes jurisdiction in approving Air Force proposals for MTRs, MOAs, and RAs and

managing the airspace used by the military for low altitude flight training. The Act

requires the FAA, in exercising this responsibility, to give full consideration to the

requirements of national defense and of commercial and general aviation, and to the
public right of transit through the navigable airspace (see Appendix A).

The DOD management of airspace designated for military use is decentralized. Each

of the military departments has a central office that sets policy and oversees airspace

matters for that department. Joint service airspace issues or inter-service problems are

resolved by a DOD headquarters committee, the DOD Policy Board on Federal

Aviation, composed of service representatives. Airspace proposals of all departments

require review and approval of the sponsoring department's command elements prior

to formal submission to the FAA. FAA headquarters has final approval authority for

airspace proposals, although requests are first reviewed by, and usually negotiated with,

the appropriate FAA local facilities and regional offices. The FAA provides the public

with an opportunity to comment on military airspace proposals prior to taking final

action. In addition, under military service regulations, all airspace proposals must

comply with NEPA. Once approved, the scheduling and use of military airspace is

delegated to subordinate commands and units.

The Air Force also plays a role in airspace management, as reflected in Air Force

Regulation (AFR) 55-2,Aipace Manaqemet. Air Force airspace management includes

the process of developing proposals for low altitude MTIb, MOAM, and RAs, and

working with the FAA and other public and private agencies to establish these types

of airspace. The process involves three components: (1) identification of airspace
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requirements, (2) short and long term planning efforts, and (3) airspace development

procedures.

Airspace requirements are determined at the Air Force unit or major command

(MAJCOM) level These requirements stem from three factors: (1) the capabilities of

particular aircraft and weapons systems, (2) the location of the base from which

particular aircraft operate, and (3) the assigned mission of particular aircraft and tactics

associated with that mission.

Short and long term plans for low altitude airspace detail current and future airspace

requirements, capabilities, and limitations. They are developed to assist in planning,

acquiring, utilizing, and documenting the use of low altitude airspace so that aircrews

can establish and maintain proficiency levels in all aspects of low altitude flying

operations.

Airspace development describes the process through which low altitude airspace is

established for Air Force use. Airspace development proposals, and their accompanying

environmental analysis documentation, originate at the unit or MAJCOM level and are

scrutinized at several other levels of the Air Force airspace management hierarchy. If

they are accepted within the Air Force chain of command, proposals for the

establishment of MTRs, MOAs, and RAs, and the environmental analysis supporting

them, must receive FAA approval SRs and LAThs do not require FAA approvaL

Upon final FAA approval, the airspace is available for Air Force use.

In 1986, the Air Force controlled 599 low altitude mutes, 126 low altitude MOAs, and

88 low altitude RAs over the continental United States. Combined, these training
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airspaces covered almost one million square miles, or 25% of the total land area of the

United States, including Alaska. However, the most heavily utilized airspaces, MOAs

and RAs, covered only approximately 5% of the continental United States. MOAs

covered approximately 4.3%, while RAs covered only 0.7%. Air Force routes and drop

zones covered over 818,900 square miles, and Air Force MOAs and RAs covered

155,329 and 24,844 square miles, respectively. However, airspace usage in the United

States is segmented in terms of flight scheduling and altitude structure so that only a

portion of this land area is affected at any one time.

In respect to flying operations, there were approximately 50 sorties scheduled per month

in 1986 on the average low altitude military training route, but the number scheduled

in any given airspace varies. Also, the number of sorties actually flown is usually less

than the amount scheduled due to canceilations because of adverse weather conditions

and aircraft maintenance problems. The average MOA was scheduled for approximately

422 sorties per month in 1986, and the average RA was scheduled for approximately

647 sorties per month the same year.

Utilization of low altitude airspace can be gauged by an eammination of the 12 case

study airspaces. Combined, the airspaces cover more than 45,000 square miles in 17

states. Airspace size ranges from 54 square miles (for .restrk-c airspace) to over

10,000 square miles (for a military training mute). Five of the airspaces are available

to be scheduled by the Air Force 24 hours a day, seven days a week. Six of the

airspaces are available from sunrise to sunset local time (though the actual start and end

times vary somewhat), and one is available only after four p.m. each day. For currently

operating case study airspaces, scheduling and utilization rates range from as low as 6%

of available hours scheduled and 40% of scheduled hours utilized to over 75% of

available hours scheduled and almost 100% of scheduled hours utilized.
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In 1986, there were at least 17 types of aircraft scheduled in all of the case study

airspaces combined. The average number of sorties scheduled per month in 1986,

typical altitude (feet above ground level), and typical speeds (in knots indicated airspeed

and miles per hour) for each of the aircraft types were as follows:

Average scheduled Typical altitude Typical speed Typical speed
Aircraft type monthly sorties (ft AGL) (KIAS) (MPH)

A-10 1,403 300-500 300 345
F-16 618 500-1,000 480 552
F-15 210 500-3,000 480 552
0-2 74 300-500 120 138
T-38 70 500-1,000 400 460
B-52 70 400-500 340 391
F-4 59 500 480 552
RF-4 53 500 430 552
C-130 46 300.1,000 210 242
T-33 24 500-1,000 360 414
FB-111 16 400-500 450 518
F-5 16 500 480 552
A-7 10 500 450 518
B-1B 7 400 560 644
F-111 1 500 480 552
F-14 0.3 500 540 621
A4 DA 500 450 518

Total 2,677.4

There are also at least 80 military training routes, 10 MOAs, and four RAs which are

concurrent with the 12 cae study airspaces. In these 94 blocks of concurrent airspace,

there were over 5,600 scheduled sorties per month. According to the Air Force

scbedulers responsible for the case study airspaces, the impact of low altitude flights in
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those airspaces is negligible in terms of conflicts with concurrent airspace. The

schedulers attribute this to coordinated scheduling efforts that guard against the

simultaneous use of concurrent or crossing airspace. Each case study airspace was

assessed for impacts resulting from the additional air traffic at concurrent airspace

locations.

Only a portion of the nationwide Air Force low altitude airspace is being utilized at any

one time. Air Force schedulers and automated computer systems, such as SACs

Military Airspace Management System (MASMS), coordinate training schedules to

ensure that concurrent or crossing military airspaces are not used simultaneously.

4.1.2 ess of hpact

Joint use of airspace by civilian and military aircraft is permitted by the FAA for all

CONUS airspace with the exception of prohibited and active restricted areas. When

airspace designated for military activity is not being utilized, it is available to other

users. Nonparticipating aircraft can also enter an active MTR or MOA under visual

flight rules (VFR) conditions or when cleared by the appropriate traffic control facility

under IFR conditions. The FAA assigns priorities of usage based upon safe operation

for all civilian and military aircraft for which a flight plan is filed. Civilian pilots flying

under VFR conditions are required to avail themselves of current flight information

through Flight Information Publications or Notice to Airmen (NOTAMs). The FAA

has written regulations to be observed by all airspace users and issued handbooks

(Pmcedwa for Handlbg AYace Maute and Specia Miit7 Operatu) defining the

types of airspace and the operations that may occur therein.

Airspace for low altitude flight operations is typically located away from airports and

airfields for safety reasons. As a minimum, low altitude airspace is sited so that no

4-8 OWl ,- Td y Dh



Ca•-e 4

military aircraft fly under 1,500 AGL within 3 nautical miles of an airport. This

requirement is to ensure that the potential for conflict between low altitude activity and

takeoff/landing operations around airports is avoided. The altitude structure for

commercial jet aircraft (typically greater than 10,000 ft AGL) and low altitude military

jet aircraft on MTRs (typically below 1,500 ft AGL), results in a negligible impact on

commercial airspace usage. Other airspace users such as private or government light

aircraft/helicopter pilots operating at lower altitudes (generally below 3,000 ft AGL)

under visual flight rules (VFR) may experience some impacts in airspace usage. FAA

flight rules requiring "see and avoid" and yield to the aircraft least able to maneuver are

designed to reduce the potential for accidents in low altitude airspace. Because VFR

traffic is difficult to document, a NEPA analysis for airspace use is not performed in

the GEIS. Impacts on governmental agencies engaged in flight operations (National

Forest Service, BLM, U.S. Fish and Wildlife) can usually be avoided by early and

constant coordination procedures such as those outlined in VoL I4 E/AP Guide.

Airspace proposals for Special Use Airspace (SUA), particularly MOAs and RAs, in

which military flying activity is required for altitudes greater than 3,000 ft AGL should

address the potential for impacts to commercial aviation operations. In 1988 and 1989

the FAA and DOD hosted a series of informal airspace meetings to solicit information

from the public concerning the impact of special use airspace. In addition the FAA

inventoried all SUA and assigned a rules docket for the formal filing of written

comments. In the DOD/DOT Report to Congres "Results of the Joint Review of

Special Use Airspace," the study concluded that DOD has a legitimate and continuing

need for access to SUA but that there are varying degrees of impact on civil aviation

operations, In certain areas SUA does impact civil aviation by presenting obstacles,

both real and perceived, which prevent pilots from flying directly from one point to

another. When not available for transit by civil aircraft, SUA must be circumnavigated,

which results in incon nce and added cost due to increasmed time and distance to be
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flown. It must be noted that all MOAs and 318 out of 334 RAs used by the military

are designated joint use and that DOD/FAA have made extensive investments in both

personnel and equipment to allow real-time transit by civil operators through the various

SUA.

The report also concluded that civil aviation pilots have misconceptions about SUA or

do not receive accurate, complete, or timely information on the status of SUA. As a

result, pilots tend to avoid all SUA whether it is active or not. The FAA and DOD

have initiated program improvements, and corrective actions are designed to permit a

balance between competing interests while maintaining safety within the system. The

FAA has established a Military Operations Branch which is a focal point for all

FAA/DOD airspace matters and provides real time special use airspace management.

Improved utilization reporting procedures are being instituted for SUA and IFR military

training routes. In addition FAA/DOD initiatives such as the National Airspace

Management Facility (NAMFAC) and Military Airspace Management System (MAMS)

will enable automated real-time tracking of SUA utilization so that SUA can be released

for civil use when not actually required for military activities. When operational,

NAMFAC and MAMS will provide the data needed to monitor utilization trends and

to make decisions regarding the need for modification or revocation of SUA.
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4.2 SOCIAL

4.2.1 Swumy of Fnd ng

42-1.1 Ba•kowid

Scientific studies of the impacts of low altitude flying operations on individuals and

communities are scarce. Most studies address social impacts of aircraft in the vicinity

of airports and air bases. They tend to regard noise as virtually the only source of

impact and annoyance with noise as the major outcome. Generally, what is of particular

interest to researchers and planners is the percentage of people who are highly annoyed

at certain noise levels. However, flight frequency and the context both of flights and

the kinds of areas overflown differ markedly between airports or air bases and Air

Force low altitude airspace operations. Therefore, research findings from these studies

may have only limited applicability to low altitude flying operations.

Although annoyance is a useful way to gauge human responses to low altitude flights,

a more inclusive notion that emphasizes intrusion from all aspects of the flights provides

a more thorough means of understanding impacts. This expanded concept of annoyance

is in line with the findings of researchers who recognize multiple and non-noise inputs

to annoyance. In addition, evidence from risk perception literature suggests that the

meanings associated with noise sources--in part influenced by the setting in which the

noise occurs--may determine the ways in which humans respond, rather than noise

levels per se.

t-U heira ammh M =aulpm uuded in the oue uan cdcm (Vol M) Mad the boc
meImem (VOL IV, Ape, B).
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The literatures on responses to aircraft and on risk perceptions, together with previous

experience conducting environmental assessments, led to the development of a social

impacts model for low altitude military flights. This model suggests that the flights

(composed of a host of noise and non-noise characteristics) acquire meaning when

filtered through social contcxL Social context is comprised of interactions between the

physical environment, individuals and their past, and institutions and their history, it also

is affected by outside influences. The meaning flights acquire through social context

determines the nature and extent of social impacts. The Social Impacts Model guided

data analyses and interpretations.

The social impacts research for the GEIS was conducted in conjunction with the 12 case

studies discussed elsewhere. Three databases were used to identify and assess social

impacts for case study airspaces. The Airspace Database contains information on the

configuration and use of low altitude military airspace in the United States (see

Sect. 1.4 and Appendix A). It also provides information about the 1980 population,

land area, and population density beneath military airspace. Thus, the Airspace

Database depicts the potentially affected population in terms of its exposure to low

altitude military flights.

A second database stores the data gathered through 721 surveys conducted with people

who live or work beneath the 12 case study airspaces. Pertinent information includes

demographic characteristics of the survey respondents as well as their self-reported

responses to low altitude flying operations. This information provides a basis for

assessing human and community impacts in terms of annoyance and interrupted

activities. It also gives background information on individual awareness o&, and support

or opposition to, the operations that helps to identify potentially sensitive receptors.
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The third database contains the results of 507 telephone interviews conducted with key

informants-local government officials and newspaper editors representing communities

beneath the case study airspaces. This database provides an indication of community

awareness, community disruption, and formal complaints associated with Air Force low

altitude flying operations. It also helps identify the extenyt to which sensitive receptors

may or may not be affected by the flights.

The degree to which humans and communities are aware of, and affected by, flights in

low altitude airspace is related to attributes both of the flights and of the populations

overflown. These attributes are categorized as aircraft noise, aircraft exposure, and

social characteristics. Aircraft noise variables for this study are the onset rate-adjusted

monthly day-night average A-weighted sound level, Ldnmr, and sound exposure level

(SEL, more easily conceptualized as instantaneous noise level). Aircraft exposure

variables are airspace type, aircraft type, total scheduled sorties, and number of

concurrent low altitude flight segments. Social characteristics are knowledge of purpose

of flights, perceived altitude, support for the military, age, sex, population density, and

fear of crashes. Interrupted activities and annoyance, which alone are impacts of low

altitude flights, also can influence other impact and impact-indicator categories.

GEIS research was designed to investigate such questions as if people are aware of

military low altitude flights; if and how they are affected by the flights; if they are

affected adversely by the flights to the extent that, as individuals or in groups, they take

action in response to the flights; and what social characteristics and flight parameters

are associated with impacts.

Presented below are the GEIS results showing the distribution of responses to key

questions and identify the statistical correlates of (1) affected populations' awareness of

Air Force low altitude flights, which is a precondition for social impacts and (2) the
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social impacts and impact indicators resulting from those flights. Tables 4.2.1 and 4.2.2

present the data in greater detail.

4.2.12 Precondi•on Jbr Impac&

Awareness of flights is a precondition for annoyance and disruption. Therefore,

awareness is basic to an assessment of the impacts of low altitude flying operations.

Most of the respondents3 surveyed beneath the case study airspaces (618, or 86.2%)

were aware of low altitude military flights in the vicinity. Likewise, most local

government officials and newspaper editors representing communities beneath the case

study airspaces (395, or 77.9%) were aware of flights in their area.

Awareness is related more to flight characteristics than social characteristics. The higher

the Ldnmr, the greater the awareness of flights (see Fig. 4.21); SEL did not correlate

significantly' with awareness (see Fig. 4.2.2). Respondents' awareness also was related

significantly to airspace type, where awareness was greater under Instrument Routes

(IRs) than other airspaces. Aircraft type also correlated with awareness; respondents

reported greatest awareness where attack aircraft (e.g., A-10s) fly. While the number

of concurrent airspaces related positively to awareness, there was not a significant

relationship between total scheduled sorties and awareness. This difference may be due

to the influence of airspace type and aircraft type. Respondents' awareness of flights

increased as they reported the existence of more nearby noise sources (other than

military aircraft). The reasons for this finding are unclear. One social characteristic

3The term "respondents" refers to interview responses per interview locatio. Samplng unts were
structures, and mae than oae individual ounld be interviwed at a sinl structure. For scaled quetlknm
aM responses from a struure were averaged to make a single response For open-ended questions, an
diferent responses were used in anais duplicate responses were tunted only on=.

In disuions of finftA the term %lOInt' refers to statfitlly significt r•oks.

4-14 GM P v ,k t



Ohmapw 4

Ta"l 4.2-1. Factors msoclated with awareness ot, support lor,
and hfonnW comnpnW about GghW

Chauacteritlsic Awarnos Suppout for MOiNt loft"ma onmpialnts

SO"ia cheracterlstiou

Knowledg of pupos. Sig. NOW
of moigts

Perceived Alt. Sit. NOWe

Support for miliaz Porn 5g

Age of respondent Nowe Porn

Populatio density Ne& Nag. Nose

Far of crumbe Nag. Sit.

L wPM. NOWe NOWe

SEL NOnW N* Nowe

-h~m 51g Si&

Airaft qpcl ft 1g None

TOta Gordes Nose Nose ftg

Nuinbe of acnurest PM. Nome Nome

Na.- Negatve, "Wa"Wlll uipimat udm~omh* bum @imple eguuo 4yu
51.-Stabtcai 84gniican realmb lpW bm Ams** of s ot indicated.

Nowe - No htatlsiml signiicat sdebtimbp
- - Not twinte

!Abvpm te bedude relatlombp for ahpmtMp ala. and for the wibw of Gordio by aiaetype.
JAkruntt type hodudes mitmb* lp Aw aircaft typ aimn and § tMe numbe of Gortie by arcraft type

omPMwAduNk &*E 4-15



Table 4.2.2 Factor associated with annoyance and kiterrpted actMviles'

Charactermistic Annoyance Interrupted activities

Social chafacterkuorm

perceived altitude of Sig. Sit.

Support for Military Neg. Neg

Support for OW"ht Neg- Ng

Presnence: of Young POrn. Porn

Presnent of elderly Ng Hog.

Population density None Nowe

Comcern about crube Porn Porn

Interupte activities Pam. PO.

1&M. Nome Nowe

SEL POL POL

Aircraft~ VpWg. Nome

Total aumber of mortim Nowe Porn

Number of concurrnt Nose Nose

Nq - Neptive,aaitm~icly uigonimt rehtiomhlp~ on.1m ph~ 9eumo mI,*
ftg. -Stautittimy uignfima rdatkxwWhlp ufa Aaaly of Vasimce dclm ot indadlwd

Nosie - No utastictimly significant relatobidp

- WLottntd
1Alauaft typ ladud. udatiombip for aircraft type alme samd lb the aumabe of ornartsr by
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significantly related to awareness is population density; the higher the population

density, the fewer people are aware of low altitude flights.

42.1.3 biyWec

Aanfoywmo

Overall, GEIS findings indicate that a moderate level of annoyance exists under case

study airspace. Annoyance varies among case studies; generally between 25% and 40%

of the respondents reported being highly annoyed. In only one case study, a MOA,

where 47.5% of the respondents indicated they were highly annoyed with at least one

aspect of the flights, was annoyance sufficient to be considered a high impact. Nearly

one-third of all field survey respondents (230, or 32.3%) reported being highly annoyed

with at least one of four aspects of the flights. One hundred forty-one respondents

(20.2%) reported high annoyance with the possibility of an aircraft accident, 136
(19.2%) reported high annoyance with aircraft noise, 130 (18.3%) reported high

annoyance with the altitude of the flights, and 50 (7.1%) reported high annoyance with

the presence of the flights.

Conversely, nearly half of the respondents from the case study sites (348, or 4&88%)

reported low or no annoyance with the flights on all four annoyance variables. Five

hundred ninety (83.5%) reported low or no annoyance with the presence of the flights,

487 (6&6%) with the altitude, 468 (67.0%) with the pomssiity of an aircraft accident,

and 427 (60.4%) with aircraft noise.

Social characteristics are more strongly related to annoyance than are none and

expoure characteristics. Annoyance is higher under the following social conditions:

(1) less support for the militar, (2) less support for the flights; (3) lower perceived
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altitude of flights; (4) greater presence of young children in households; and (5) more

reported activity disruption. In addition, as annoyance with the possibility of the aircraft

crashing increases, so does annoyance with none, the presence of the flights, and the

altitude of the flights.

SEL is significantly related to annoyance (see Fig. 4.23) but there is no correlation

with Ldnmr (see Fig. 4.2.4). The higher the SEL, the higher the levels of reported

annoyance. Reported annoyance is higher under Is and lower under SRL.

Additionally, the presence of fighter aircraft are associated with the highest levels of

annoyance, and cargo planes with the least annoyance.

The importance of the high levels of annoyance reported by many respondents is

unclear. Thius, the "high" annoyance reported here might not have much overall

importance in people's lives and may not be disruptive. Several pieces of evidence

indicate that the impacts of low altitude flights may not affect people strongly. First,

when asked what they did not like about the area in which they live before any specific

aircraft-related questions were posed, only four (0.6%) of the 721 respondents
mentioned the flights. By contrast, many more respondents reported disliking some

social or physical aspects of the area (40.9 and 20.7% of respondents, respectively).

Second, only 14 (1.9%) of the respondents ever had complained about the flights

formally and only 12 (2.4%) of the community official contacted beneath the case study

airspaces reported incidents of community disruption. Third, nearly 80% of the
respondents either supported the flights (262, or 43%) or neither supported nor

opposed them (220, or 36%). Fourth, a majority of the respondents (61%) reported

liking some aspect of the flights. These findings indicate that people may have
ambivalent feelings about the flights and that relatively few people are spurred into

action, despite their annoyance.
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Respondents were asked how often during the previous (or a typical) month they were

interrupted by the flights while engaged in the following activities: slep, personal

onversations, watching television or listening to the radio, reading or concentrating, or

work activities. Respondents also were asked about interruption of their childrens'

activities.

Almost one-fifth of the respondents (140, or 19.7%) beneath the case study airspaces

reported either sleep interruption or interruption of three or more non-sleep activities.

These results constitute a mnvx,•:.aote impact overall (see Sect. 4.22). The cae study

respondents' reports of interruption of sleep or at least three non-sleep activities vary

somewhat among airspaces, but the differene are not statistically significant. For

imstance, interrupted activities are a high impact in two case study aispas where
33.3% and 30.5% of the repoqdents, resp-ectivel, reportedsl it or

interruption of three or more non-lee activities during the preceding month. Of all

the field interview respondents, 70 (10.1%) reported sleep disruption. Twenty-six

respondents (3.7%) reported the interruption of three non4leep activities, 33

respondents (4.7%) reported the interruption of four of these activities, 38 (5.4%)

reported the disruption of five non.leep activities, and 14 (2.o%) reported the

intrruption of six non-sleep activities. On the other end of the scale, 440 respondents

(62.1%) reported no interruption of non-sleep activities, 100 (14.1%) reported the

disruption of one, and 57 (&1%) reported the disruption of two such activities.

Lie annoyance, interrupted activitim are more strongly related to social characteristic

than to noise or exposure characteristics. Inea•d disruption is reported where

support for the military, support for the flight, and perceivd altitud of fights is lowr

and in households with young children. Aiso, the greater a person's annoyance with the
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possiibility of a crash, the more likely the person is to report being interrupted by the

flights.

As with annoyance, reports of interrupted activities increase where SEL is higher (see

Fig. 4.2.5), but are not related statistically to Ldnmr (see F'g 4.2.6) Activity disruption

increases as total scheduled sorties increase. And, more disruption is reported under

MOM than other airspace types.

Cowmunu

Public controversy and social group formation are components of community disruption.

On the whole, it seems that levels of community disruption are negligible to low

beneath the case study areas, but in some other locations citzen action groups have

coalesced to protest and oppose Air Force and other military flight activities (see also

Appendix F). GEIS research on social impacts of the flights revealed little evidence of

community disruption. Very few respondents to GEIS face-to-face surveys reported that

they were aware of citizen protest groups or indicated that they were members of such

groups. (This situation did change, however, on one case study MTR where publicity

associated with a change iw operations after the survey created public oppositio

[McTaggart 1989]). In telepihone interviews, knowledgeable community officials and

newspaper editors generally reported low levels of community disruption in areas

affected by case study airspaces.

However, GEIS scoping meeting; and interviews with organized citizen action group

officials (for GEIS research on impacts to wilderne, users) indicated that there is some

public antagonism toward the military. This antagonism largely resulted from an initial

lack of communication with, and response from, the Air Force about issues of public

concern. Over time, such antagonism toward the Air Force and other branches of the
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military appears to have escalated possibly because communication has not improved.

Interviews with representatives of citizen action groups indicate that the groups have

launched membership recruitment drives and have organized public confrontational

activities such as national cad-ins.

Ado ms dcx

Thirty-two (6.3%) of the local officials and newspaper editors interviewed were aware

of reported losses in productivity from commercial livestock operations beneath the case

study airspaces. Overall, impacts in this category are low. Another indication that the

impacts on livestock are low comes from field interviews. When asked what they dislike

about the flights, 27 respondents (less than 4%) mentioned disruption of domestic

animals.

Disiuenoe tof ynmrg in gp olAces

Two (0.4%) of the local officials and newspaper editors contacted had received

complaints regarding the disturbance of the very young in group facilities beneath the

case study airspaces. This constitutes a low level of impact. Outside of the group

facility context, 18 field survey respondents (less than 3%) reported disruption of young

children as a distasteful aspect of low altitude flights.

4.2.1.4 h/zm• Ond omA

Impact indicators are complaints, support for the military, and support for the flights.

Complaints can be registered either formally to officials or informally to friends or
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family members. Formal complaints about low altitude flights apparently are uncommon.

Of the respondenis surveyed beneath the case study airspaces, only 14 (1.9%) said that

they had made one or two formal complaints about the low altitude flights. About one-

quarter (26.1%) of the key informants reported having received complaints about low

altitude flights. However, it is not known whether these complaints were about case

study airspaces or other low altitude flight activities in the area.

Informal complaints to friends or family members are more common than formal

complaints. Of the 164 (23.4%) respondents who reported having made informal

complaints, 39 had complained more than once a month, 41 had complained between

once a month and three times a year, and 84 had complained three times a year or less.

There is a significant difference among case study airspaces with regard to the frequency

of informal complaints.

Informal complaints are greater where support for the military is lower and where the

perceived number of low altitude flights is higher. Additionally, informal complaints

increase as do reported annoyance (with one or more of the annoyance variables and

with annoyance with the possibility of aircraft crashes) and interrupted activities (sleep

interruption or disruption of three or more non-sleep activities). The case studies do

not indicate a systematic relationship between informal complaints and either average

or instantaneous aircraft noise levels (see Fqis 4.2.7 and 4.2.8). However, there are

more informal complaints where there are more total scheduled sorties. Informal

complaints are more frequent under Is and Visual Routes (VRs) than under Military

Operations Areas (MOA) and SRL
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Over two-fifths (26Z or 43.1%) of the respondents supported or strongly supported the

flights and over one-third (220, or 36.2%) of the respondents neither supported nor

opposed them. About one-fifth (12Z or 20.1%) of the respondents reported other

opposition and strong opposition to the flights. The case study data indicate that there

is a significant difference between airspaces in terms of opposition to the flights.

Flight support is related significantly to several social characteristics. Flight support is

higher with greater (1) support for the fmilitary, (2) knowledge about the purpose of the

flights, (3) perceived altitude of flights, and (4) age. Such support also is higher where

there is lower (1) population density, (2) concern about crashes, and (3) reports of

activity interruption. In addition, men tend to support flights more than do women.

Most flight parameters are not significantly related to flight support. For example,

Ldnmr does not correlate with flight support (see Fig. 4.2.9); however, as SEL increases,

flight support decreases (see Fig. 4.2.10). Flight support is greater under MRs and SRs

than under other airspaces as well as where cargo planes rather than other kinds of

aircraft fly.

Several low altitude airspaces can cross a single point. The impacts of these concurrent

airspaces constitute cumulative impacts. For coe study analyses, information about

concurrent airspaces was analyzed for four airspaces for which there were a total of 396

interviews. In those airspaces, nearly half (4&7%) of the field interviews were

conducted under multiple low altitude airspaces. The highest number of concurrent
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airspaces in this subset of case study sites was six. Nearly half (4&7%) of the

respondents under concurrent airspaces lived under three or more low altitude airspaces.

Data collected from key informants and respondents under concurrent airspaces are

difficult to interpret This is because it is unclear to which flights people are responding

when they report being affected. Nevertheless, from analyses of face-to-face interview

data, the number of concurrent airspaces was related statistically only to awareness of

flights. Where there were more concurrent airspaces, there was greater awareness of

low altitude flights.

However, the category of 'concurrent airspaces' subsumes other flight parameters, most

notably total scheduled sorties, airspace type, and aircraft type. Case study analyses

indicate that awareness of flights is greater under Is and where the aircraft type is

fighters. Support for low altitude flights is greater under IRs and SRs than other

airspace types and is greatest where cargo planes fly. Higher annoyance levels are

reported under IRs; lower annoyance levels are reported under SRL Reported

annoyance also is highest where fighters fly and lowest where cargo planes fly.

Respondents indicate that more of their activities are interrupted under MOAs and

where there are more scheduled sorties. Finally, the incidence of informal complaints

is higher under IRs and VRs and where there are more scheduled sorties; fewer

informal complaints are reported under MOAs and SRa. Some of these findings may

seem contradictory for two related reasons. Each of the exposure variables explain

relatively little of the variation in survey responses and phenomena like annoyance and

informal complaints are influenced in complex ways by a host of factors. Therefore, it

is not surprising that statistical relationships between two factors (e.g., activity

interruption and informal complaints) do not seem to bold in the face of a third,

different factor (e.g., MOAs).
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4.2.2 Classmation of ktI cts

The impacts of Air Force low altitude flight operations are annoyance, disruption of

activities, community disruption, disturbance of the young in group facilities, and

disturbance of livestock productivity. In certain contexts, some impacts (e~g., annoyance,

disrupted activities) may not have much importance in the overall scheme of people's

lives. Indeed, many aspects of everyday life may annoy many people, but those

annoyances are tolerated because they cannot be avoided without undue effort or

expense. Similarly, flights may affect a large number of people, but may not cause

community disruption. Therefore, discrete and easily identifiable categories of impacts

are difficult to create.

It is not possible to predict specifically how people will respond to either new or altered

flight activities. There is no scientific basis for estimating how people will respond to

mouncements of proposed airspaces or airspace changes or for estimating initial

responses to new or changed flight activities. Further research is necessary to provide

a basis for such predictions. This research ideally would investigate the same people

over time. The following periods of time would be appropriate to study:. (1) before

proposed flight activities are announced; (2) the announcement, public meeting, and

assessment stages; (3) soon after new flights or altered flight activities begin; and (4)

at least one period of time well after flight operations have been in effect. However,

research conducted for the GEIS resulted in a description of and some bases for

predicting, social impacts from existing low altitude Air Force flight activities.

One of the impact categories, annoyance, i experienced by individual" Determining

levels of annoyance under exsting airspace would be .omph directly by

interviewing affected people and figuring the percentage of people who are highly

annoyed. Individuals' annoyance with flights can vary over time and is virtually
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impossible to predict in the absence of existing flights. Annoyance can be directed

toward certain aspects of the flights (eg., their nonse, presence, altitude, or potential

crashes-here referred to as global annoyance variables) or toward the activity-specific

effects of the flights (e.g., the effects of noise on sleep, conveations, reading). As

described in Appendix B, the global annoyance variables are more useful than

characteristics of the flights themselves in understanding the impacts of low altitude

flying. A pre-condition of annoyance, or any of the impacts described here, is

awareness of the flights. While physical parameters like noise and aircraft visibility

may generate the awareness of flights, the meaning attached to the flights may have its

source in attitudes, beliefs, events, and experiences directly or indirectly associated with

the flights, the military, or the aircraft.

Based on GEIS surveys, one can predict that levels of annoyance typically will range

from 25 to 40% (after flights have been in effect for some period of time). More

specific predictions are most appropriate when comparing alternative locations for low

altitude airspaces. In that context, higher levels of annoyance can be expected where

there is less support for the militMy and where there are more households with young

children. In areas with existing low altitude flights, annoyance is likely to be greater

where there is less support for such flights. Anticipated annoyance also will be greater

where aircraft are expected to produce higher insanaeous sound levels (SEL).

Interruption of activities such as working, talking on the telephone, watching television,

or sleeping is another category of adverse impacts to individuals. Levels of impact are

based on relative numbers of people whose activities are interrupted. Other than

observation, the most direct way to determine such impacts is by interviewing affected

individuals and estimating the percentage of people who cxpe diffe t levels of

activity interruption Like annoyance, specific levels of activity interruption may change

over time and are extremely difficult to predict for new or changed aispaces. Further,
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the meaning people attach to activity interruption determines the extent to which such
interruption is bothersome and influences what actions people might take because of

the interruption.

GEIS survey research indicates that reported activity disruption from eisting low
altitude flights will range from about 14 to 33%. Like annoyance, more specific

predictions of activity disruption are most appropriate when comparing potential pac
locations. Again, as for annoyance, activity disruption is likely to be greater where there
is less support for the military, less support for low altitude flights (where there are

existing activities), and where there are higher peretages of households with young
children. Interrupted activities also are apt to be greater where planned activities will
produce higher SEL and a larger number of sorties.

Community disruption is a category of impacts relevant to the group of people who live
or work beneath Air Force low altitude ampaces. Commmunities of affected people
therefore may not correspond with political or geographic boundaries. Community

disruption is measured by public controversies and exprssio of displeasure about the

flights. As groups form and axpend time and resources on the issue, the defined level

of community disruption may increase. At this point, there is not a reliable way to

predict where community disruption will occur;, it can be measured only once it has

occurred or while it is occurring. Community disruption may be influenced by the
degree to which the meanings associated with the flights encourage groups of people

to engage in political actions a a way of expresing ditisfaction with the flights.
Flight areness, together with annoyance and interrupted activities caused by flights,

are lkly to contribute to community disruption by forming a pool of people who

potentially can be galvanized into action.
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Levels of initial community disruption resulting from low altitude flying can be predicted

early in the airspace planning process. At public meetings and/or scoping meetinWs,

the size of the turnout, the number of social groups represented, and the vehemence

with which any position (especially opposition) is voiced all provide clues about the

potential for high community disruption impacts. Where social groups form or become

active in such activities as membership recruitment and organized protests one also can

expect high community disruption impacts. Newspaper articles, editorial opinions, and

letters to newspaper editors as well as complaints to and inquiries of public officials also

are indicators that enable one to predict high levels of community disruption. However,

it is not possible to predict specifically how levels of community disruption will change

over time. GElS face-to-face and telephone surveys indicate that, typically, levels of

community disruption will be negligible or low after flight activities have occurred for

some period of time.

Flights also may affect certain categories of people in distinctive ways. These categories

include young children as well as faumers and ranchers GElS research indicates that

households with young children, particularly, are prone to being affected adversely by

aircraft flights. Thus, congregations of young people in group facilities may be hotspots

of adverse impacts and are considered to be a separate impact category. Farmers and

ranchers may suffer negative economic effects if low altitude flights disturb their

livestock, especially if the flights reduce productivity for commercial livestock operations.

Therefore, economic disruption of livestock operations is an additional impact category.

Large livestock operations (e.g, large feed lots) potentially can be sites of high impact.

Current Air Force procedures for describing the noise environment along military

training routes and estimating annoyance impacts to individuals are based on the

ROUTEMAP computer model ROUTEMAP predicts the level of annoyance (i.e., the

probability of people being highly annoyed) for intermittent events under low altitude
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military training routes using predicted noise levels as an indicator. The nose-

annoyance relationship as based on airport/airbase and other transportation related noise

research and is shown in Fig. 4±.11. The is measurement normally used around

airbases and airport is the day-night average sound level, Lda, which incorporates a 10

decibel penalty for noise occurring during the sensitive times of the day (10:00 p.m.-

7.00 a.m. ROUTEMAP computes an adjusted day-night average sound level, Ldnmr,

that incorporates an additional penalty (up to 5 decibels) for the sudden onset of fast,

low flying aircraft characteristic of military training routes.
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NOISEMAP is a computer model used to predict the noise environment for airbase/

airport type operations and can be used in modeling certain low altitude operations such

as air to ground and air to air operations conducted in RAs and MOAL ROUTEMAP

can be used to describe these environments as well if specific flight patterns are defined

for the operations.

"The traditional noise-annoyance relationship contained in ROUTEMAP (Fig. 42-11)

currently is used by the Air Force to predict the level of annoyance for low altitude

operations. However, research conducted for the GEIS found no statistically significant

relationship between noise as measured by Ldnmr and annoyance. Further, field data

collected as part of the GEIS for the 11 case study sites indicate that actual levels of

annoyance with aircraft noise on military training mutes are, on average, 6.6 times

greater than model predictions. GEIS surveys revealed that overall annoyance with low

altitude flights, as measured by annoyance with one or more of the four annoyance

variables (noise, presence, altitude, possibility of crash), is greater than annoyance with

noise alone. Overall annoyance on milita training Mroutes averages 11.7 times greater

than ROUTEMAP predictions. The range of annoyance (with one or more of the four

annoyance variables) due to low altitude flying activities generally can be expected to

be 25-40%.

The substantial disparity between GEIS findings and the predictions of ROUTEMAP

suggests the need for further testing of ROUTEMAP under low altitude training

airspaces. At the same time, exploration of other predictive metrica based on peak,

rather than average, sound levels also might be worthwhile.

There are several possible reasons for the disparity between annoyance levels

ROUTEMAP predicts and actual annoyance levels reported during face-to-face

interviews conducted in the GEMS. The primary reason a that, as indicated earlier,
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GELS research found no statistically significant relationship between Ldnmr and

reported annoyance under low altitude training routes. One explanation for the lack

of a correlation between Ldnmr and annoyance is that a noise measurement relying on

an average value for intermittent flight activity may not represent adequately the nature

and amount of noise experienced by people beneath the airspaces. Many physical

factors including the distance between the aircraft and individual, topography, tree cover,

type of structure, and ambient noise levels all introduce important variations in the

noise environment affected by Air Force low altitude aircraft. On the other hand, the

Ldnmr values computed by ROUTEMAP varied relatively little from airspace to

airspace. Eight of the 11 airspaces fell within 50.2 and 53.5 decibels, and 10 of the

airspaces were below the decibel value traditionally considered to produce significant

community annoyance levels (65 decibels).

A second explanation is that the meaning people attribute to noise sources influences

the degree to which people are affected by the source (as discussed in GEIS and other

research). The point borne out by GEIS survey results is that, although low flying

aircraft do make noie, aspects of the flying other than the noise level bother some

people. For example, more people report annoyance with the possibility that a plane

may crash than with the noise planes make. GEIS analyses examined a range of social

factors, including support for flights, and found them to be more closely related to

impacts than the flight parameters that are used to calculate Ldnmr. In addition,

people may be ambivalent about the flights. They can by annoyed and still support the

flights. So, annoyance alone is neither descriptive of the full extent of social impacts

nor the context of social impacts.

Nevertheless, the GEIS survey results indicate that for most low altitude airspaces the

annoyance level can be expected to be between 25 and 40 percent. Importantly,

however, few people seem to be annoyed to the extent that they are compelled to seek
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redress through filing formal complaints, forming or participating in groups opposing low

altitude flying, or any other actions. The most effective means of identifying and

mitigating impacts may be to work closely with affected communities in developing and

operating low altitude airspace. Through this cooperative process, particularly sensitive

areas and facilities can be identified and avoided to the extnt possible. In this way,

the worst impacts can be avoided and the other adverse impacts often may be made

more palatable. It may be that dealing with the public as important and active

participants in the development and operation of low altitude airspaces will do much

to make such activities more acceptable.

4.3 NOIWE'

4.3.1 Surnmry of Findings

In the study of potential adverse effects from noise related to low altitude aircraft flights

(Appendix C), many gaps were found in the existing relevant literature and scientific

uncertainty was abundant. Implications for public health from a given exposure, such

as the training flights, are typically based upon a characterization of risk, which is a

synthesis of findings from risk assessment activities. However, hard and fast conclusions

are often difficult to draw from such studies due to confounding variables, the need for

assumptions, and the lack of clinical or experimental data.

Noise, one of the physical effects produced by low altitude flying, is widely recognized

as a hazard to health that can lead to auditory and potentially to non-auditory effects

(Moiler 1977; Loevy and Roth 1968, Thompson 1981; and Krytcr 1984). Because the

noise levels associated with low altitude flights are not sustained and are not at

-Is ectMn Sunmariza the snaly incuded WO thi mecn tudie ei (VOL m) Md the nmew
meueeMrn (VOL IV, Appen•d C.
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sufficient levels to produce hearing loss in the population overflown, the role of noise

in potential non-auditory effects became the more logical focus of research. The two

most frequently identified non-auditory health effects associated with noise exposure are

adverse reproductive outcomes (ARO) and cardiovascular disease (CVD).

These disease endpoints are of significant concern to the public and to scientists.

Various researchers (Anticaglia 1970;, Kryter 197 Hartoon and Treuting 1981; and Neff

1982) have reported that chronic exposure to noise has the potential for disrupting

normal fetal development. Similarly, the hypothesis that some risk of CVD may be due

to noise exposure has been established in the literature (USEPA 1981). However, study

of either of these diseases (ARO and CVD) is a complex undertaking because they are

heavily confounded by a variety of risk factors of which noise is only one.

A number of animal studies are reported for both ARO and CVD, but they have

limited usefulness in exminin noise effects because they do not account for the

subjective perceptions of sound by humans (as desired information, as intrusive on

peace and quiet, as positive reinforcement, as stressful, etc.). Generally, the human

studies have not adequately considered and controlled the many potential confounding

factors (e.g., age, race, sex, life style factors, etc.). Perhaps, even more deficient has

been the characterization of exposure reported in these studies (e.g., levels of noise,

physical health of the study population, noise attenuation factors which may have been

present, etc.). Most importantly, the prospective studies needed to determine temporal

relationships between exposures and endpoints, thus allowing inferences about true

causality, were not available.

Specifically with regard to the relationship between ARO and noise, the results of over

30 studies incrporting a variety of etal conditions were inconsistent

However, based on the toxicologic and epidemiologic data reported in the literature,
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there is insufficient evidence to infer a significant risk to humans of birth defects or

other adverse reproductive outcomes associated with levels of none proximal to major
airports and even less so for low altitude flying operations (Meyers et al. 1989).

Noise is one of the potential risk factors for CVD, as a chronic stressor from annoyance

via both subjective responses to irritation (fustration, fear) and also pychological strain

in the form of hormone stimulation (Kryter 1984). Cardiovascular disease, the leading

cause of death in the United States, is a vital area for research. However, CVD can

be affected by more risk factors than can be adequately considered in ecologic research

and its diagnosis is complex. Accordingly for this GEIS study, hypertension an easily

and accurately diagnosed risk factor for CVD was selected as a surrogate measure for

exploring the CVD-noise association; such study was facilitated by a large number of

noise studies which reported hypertension prelevance.

Hypertension is clearly in the casual pathway for CVD and offers biologic plausibility.

In regard to noise exposure, it i biologically plausible that peripheral vaoconstriction

may be an adaptive response to a stressor stimulus (Kryte 1984). Notably, hypertension

is highly prevalent with over 30% of adults above 45 years of age having some degree

of hypertension (US. Dept. of Commerce 1984). In addition to its role with CVD,

hypertension is related to cerebrovascular disease, the nation's third leading cause of

death. Noise exposure may promote additional stress and incrementally increase the risk

of hypertension.

The objectives of the health effects research were to review the published literature and

to summarize existing data in order to formulate a risk estimate of noise impacts on

hypertension prevalence. Two strategies were utilized to provide complimentary

estimates of the magnitude of risk. The first was a detailed review selecting a small

number of the best designed and eecuted studies; the data from 3 studies was then
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combined in a Mantel-Haenszel procedure. The second strategy was to identify a

number of studies which reported data in sufficient detail so that a meta-analysis could

be performed. Although over 80 studies were considered, only 3 were selected for

inclusion in the development of a summary risk measure using the Mantel-Haenszel

analysis and 10 were selected for a meta analysk The 3 studies incorporate ecologic,

occupational epidemiologic research, each of which independently had established a

point estimate of risk for hypertension due to noise exmsume. Using a Mantel-

Haenszel procedure with the data from the 3 studies, a pooled point estimate was

calculated with weighing based on sample variance (related to sample size). The

resultant summary risk estimate was 1.22 for a noise exposure of w85 dB Ldn, indicating

a small increase in risk (Le., 22% @85 Ldn). The level of 65 Ldn is considered to be

a no effects level The second analysis used explicit data from 10 studies combined in

a meta-analysis. Risk levels derived in this process were slightly greater than the

corresponding levels derived using the Mantel-Haenszel approach. These two different

methods are used to provide the bounds of the noise risk for hypertension.

Risk factors for hypertension are many and complex. With regard to most of the noise

levels identified in the case studies, those risk factors derived genetically or as a result

of lifestyle are of far more consequence to increasing the risk of hypertension than is

the factor of noise. Therefore much caution must be used in interpreting the summary

risk estimate derived for exposure to aircraft noise. It is possible to infer a potential

health effect at the higher noise levels, (e.g., >75 Ldn) but direct attribution (causality)

may not be stated because hypertension has so many potentially contributing factors in

addition to noise. For the majority of people overflown, the none under low altitude

airspace adds only a small increment to the recipient's overall noise exposure. Most of

the low altitude training flights do not produce noise at a level greater than 65 dB and

take place over very remotely populated areas. In addition calculated noise levels are

usually for the highest exposure level in the airspace; the majority of people will never
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experience these levels either because they are at some distance from the heavily

overflown areas or due to sound attenuation for persons in buildings. Noise levels

decrease significantly with minor increases in altitude and lateral offset distances. Thus,

only a smail fraction of the entire population under a particular airspace will be exposed

to the maximum levels of noise.

The application of these findings to the 12 GEIS case study airspaces gives an indication

of the expected health impacts from noise for low altitude flying operations. The twelve

cases reviewed in VoL MI involve a wide variety of aircraft, airspace designations, and

ground level features. For the most part, low flying activities taking place at subsonic

speeds are judged to be relatively benign in accordance with the health effects findings.

Based on the sample of 12 case studies, one primary airspace and one concurrent use

airspace might have a relative risk in excess of 1.0. It should be noted that these

impact levels are calculated only for the highest level of noise exposure under the

airspace; noise levels decline as distance from these areas increases. Thus, the entire

population under the airspace is not exposed to impacts of these levels. A risk of 1.3

is calculated in one airspace because flying activity at the associated range is quite high;

however, vy few receptors are exposed to the noise. The risk of 1.18 for another

airspace is due to a much more heavily used Navy route that is concurrent with the case

study airspace. The case studies, however, principally involved noise level exposures of

less than 65 Ldjnr. These levels are below the point at which the Department of

Housing and Urban Development considers the noise level to be excessive for

residences. Approximately 40 million Americans are exposed to levels above 65 dB as

a result of noise in urban environments (EPA 1974). Interestingly, as many as 5 million

persons in the US. urban population experience noise levels even greater than the

noisiest airspace examined in the case studies.

4-42 oEZ h"WO R ,"



alyiw' 4

Without question, all communities in the United States have a measurable prevalence

of hypertension (a background rate). The original research intent in noise effects was

to assess quantitatively if the risk of CVD increased incrementally due to increased

noise exposure (a hypothesized but poorly understood relationship). Other than an

extremely expensive prospective study (beyond the bounds of this effort) which would

permit a direct measure of risk, the main alternative approach was by use of an

information synthesis technique; two such methodologies were used. The results of the

two philosophically different approaches were quite similar and point to small, but

monotonically increasing relative risks of hypertension with increasing noise cxposure.

On the whole, it can be concluded that noise from low flying subsonic training activities

present a negligible threat to people. Selected locations, however, may incur some

incremental health risk as a result of unusually high noise levels.

Of the 12 case studies, only one situation was identified in which the added noise levels

from concurrent use airspace resulted in changing the impact intensity upward.

Generally the overlap area is small relative to the primary airspace and the resulting

overflown population will be small. Cases in which these increased cumulative imacts

occur are frequent enough to warrant assessment. Therefore it is necessary that a

thorough review of such possibilities be made when new airspace is proposed.

4=2 Clmslc aton of knpact

Noise as an environmental exposure can affect a wide range of human concerns, as

described in Sect. 42.1. Historically, for noise associated with transportation sources,

these concerns have been evaluated through the medium of social surveys and

laboratory studies. The most widely used predictor which integrates the spectrum of

intrusiveness endpoints (e.g., sleep disturbance, speech interference, learning
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interference, etc.) has, in the past, been a measure of "highly annoyed" persons as a

function of noise level, measured with the day-night level, Ldn (NAS 1977).

For the most part, the data on annoyance versus Ldn have been obtained under

conditions of many noise events per day (Le., near a major airport) up to nearly

continuous (near a major highway) noise. These conditions are not present for most

of the airspace under evaluation in this GELS. The three major differing conditions are:

(1) intermittent rather than continuous noise events, (2) more rapid noise onset

(because of low altitude, high speed, flyovers), and (3) the considerable differences in

social context between rural settings where the low altitude flyovers occur and urban

settings where most of the previous noise-vetsus-annoyance data were obtained.

In an attc-npt to provide a penalty for the additional annoyance resulting from the

startle effect of unanticipated, rapid onset events, the Air Force has developed a variant

calculation for the Ldn. The "Interim Metric penalizes the noise source up to 5 dB

for rapid onset and low altitude, approximately doubling the energy level received by

the observer. This metric, Ldnmr, is incorporated in the ROUTEMAP computer code

which is used to calculate aircraft noise levels used in this document. The program uses

operational parameters, including aircraft type, speed, engine power setting, altitude and

number of daytime and nighttime sorties, to calculate LIdnh noise levels on IR and VR

military training routes. For this GELS, the ROUTEMAP program was also used to

calculate Ldnm noise levels beneath SRs. To calculate Ldnm, noise exposure levels

in MOAs and RAs, the airspaces were divided into sections and treated as a series of

VRs with flights distributed throughouL To reflect existing conditions beneath each

airspace, an ambient noise level of 50 dB (Lda) is assumed, based on guidelines for

rural areas with some human and mechanical activity (National Academy of Science,

Guidelines for P'eparing an EnvWmental Impact Statemen on Noise, 1977)1 For

4-44 GM hdbm,,y Dm/t



purposes of comparison, a change in noise levels of less than 3 dB is barely detectable

to the human ear.

Noise impacts include consideration of the traditional annoyance in terms of Ldn levels.

Although not tested under most of the conditions present in low altitude air me, this

relationship has proven to be useful in evaluating the human reaction to other noise

sources including airports and highways (NAS 1977). Thus, the Ldnmr metric

extrapolates the Ldn metric beyond the conditions for which it was developed- Work

introduced in Sect. 4.21 has begun the process of evaluating annoyance and other

responses to low altitude flights in the setting of sparsely populated rural areas. Sample

size and noise measurement requirements in a very sparse population increase the

difficulty in performing such studies.

Annoyance per se, while it is a repsdJucible measure around airports, highways, etc.,

is not sufficiently specific to allow the analyst to understand if there are or are not

actual health impacts associated with expsure to low altitude flights; it does suggest a

reduction in the quality of life or "well being" with increasing noise leveL

In evaluating the literature (Appendix C), it is quite dear that noise is recognized as

a hazard to health. The cumulative effects associated with occupational noise exposures

are well established. Hearing loss Js a primaty occupational hazard associated with

sustained noise eqposure at relatively high levels. For most of the airspace used by the

Air Force, noise levels are insufficient to produce hearing oss. However, even at noise

levels below hearing loss thresholds, the role of noise as a stressor still is considered to

entail potential risks to public health that requires scientific attention. Quantification

of these risks, however, has been elusive (otrmpson 1981). While cardiovascular

disease and adverse reproductive outcome are not the only endpoints discussed in the

literature, they are the better studied health outcomes.

OEM Rwa~" & 4-45



Adverse reproductive outcome, as discussed in Appendix C, requires a rather prolonged

exposure to quite high noise levels. Such conditions have not been found on the

ground below low flying aircraft in any of the 12 case studies, nor are they anticipated.

This risk, therefore, was eliminated from further cnideration On the other hand, the

size of human populations which might be affected by an increase in noise level from

low flying aircraft would be large for cardiovascular disease (CVD) due to a high

prevalence rate and the large number of people exposed to aircraft on a national level.

The existence of a CVD risk due to noise exposure was found to be a well established

hypothesis in the literature (Thompson 1981). In spite of the numerous studies

investigating the potential relationship between noise exposure and CVD, no serious

attempt to review and summarize the data quantitatively has been made until the GEIS.

Such an attempt is presented in Appendix C. On the basis of this work, impact

measures are derived. Impacts are defimed according to relative risk for hypertension,

a major risk factor for CVD, particularly in persans at middle age and beyond.

Table 4.3.1 presents these impact measures in predictive terms. The analysis in

Appendix C suggests that noise exposure, in general, may be related to hypertension in

that noise exposure may provide added stress to an already aggravated health condition.

However, a perspective on the levels most often found in the 12 case studies can be

obtained by comparing those levels i.e., 50 to 65 Ldn with common sources of exposure

leading to similar Ldn levels. For example the exposure to an 80 dB kitchen garbage

disposal 2 minutes per day leads to an Ldn of 53.8 and mowing 4 hours per month with

a 90 dB lawnmower leads to an Ldn of 67.5. Thus exposures of similar duration and

intensity are present in both household and low level airspace settings. The description

of actual potential health cosmequences of such low exposure levels to intermittent noise

awaits additional research.
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Table 4.3.1. LeSB of fte ridk faCor for noibe npacs on hpet"Mn.on

Scaled risk factors'
Noise level

Ldn Mantel-Haenw m Meta-analyb Average

75-79 1.15 1.41 1.30
70-74 1.10 1.26 1.18
65-69 1.05 1.15 1.10

<65 1.00 1.08 1.04

1These relative risk measures derived by two methods, thus representing a range
of values are the average of risks determined by two philosophically different methods
(see Appendix C). They should not be considered highly accurate, rather they establish
that the risk from exposure to noise is not zero and it increases with increasing noise
level. The increasing levels suggest that proactive steps should be taken to minimize
adverse responses. It may be recognized that annoyance (Fig. 4.2.11) precedes the
health risk, and that, before a situation would become an important health risk,
mitigation of the noise would have occurred due to other faors.

4.4 AMERCM UAS

4.4.1 Summy of Fklnd

In general, impacts to American dians from low altitude flights are a result of Indians'

pceptio of the flights. The resulting concerns are often derived from undesandinp

of past events directly associated with the flights. Because the concerns must be

amessed in terms of the tribal context, identification of the impacts requires on-site

analysis of the specific situation. The GElS determined that negative impacts arise
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from interference with: (1) tribal sovereignty, (2) religion and its contribution to

cultural transmission, (3) tribal economy and subsistence activities, and (4) family quality

of life.

TMbeI someOW

Tribal sovereignty includes the ability of tribal governments and leaders to carry on

governmental affairs among their people and advocate on behalf of their culture and

people to non-Indian entities. Understanding sovereignty's importance is central to

understanding impacts of low altitude flying on Indians. Indian tribal governments are

established by treaty, legislation, and executive order. They have a legal relationship

in accordance with Public Law 93-638, The Indian Self Determination Act of 1976,

which confers upon tribal leaders a legitimacy to interact with other local, federal and

state governments, credibility to speak for their own people, and the right to establish

economic self sufficiency as a corporate entity. Thc procedures for maintaining the

intergovenmental and interagency relationships necessary to carry on public affairs are

often not well defined, and the instability of ongoing relationships can be a sensitive

issue. When these relationships are not observed there is potential for conflict, and

tribes may be compelled to undertake litigation and adversarial negotiation to insure

their observance. Similarly, the legitimacy of tribal leadership of their own people may

be undermined. Impacts of Air Force low altitude flying on Indian groups affected by

the GEIS case study airspaces varied by the degree to which the Air Force involved

tribal government in the airspace planning process.

An issue related to sovereignty is the Indian concern that their lands are subjected to

an inordinate amount of low altitude flying operations. A comparison of geographic

data for low altitude airspace in the continental US. and Alaska with the locations of

Indian reservations indicates that the relative amounts of airspace over Indian and non-
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Indian lands are essentially the same. As of 1981, there were a total of about 106,000

sq. miles of land on Indian reservations in the 48 coterminous states supporting

approximately 736,000 individuals. A total of about 27,600 sq. miles, or 25% of all

Indian land, was geographically located under Air Force low altitude airspace. This

proportion compares favorably with the total land located under non-Indian airpaces

in the United States, which amounts to about 906,400 sq. miles, or 25% of the United

States, including Alaska or 30% of the coterminous 48 states. Military use of this

airspace is limited to designated boundaries and varying scheduled hours of operation.

The airspace above Indian reservations is part of the public domain, as is all other

airspace, and comes within the administrative jurisdiction of the FAA rather than the

individual tribes. Tribal grievances regarding airspace use have thus taken the form of

nuisance complaints, and possible litigation of these complaints requires careful scrutiny

on a case by case basis.

Re lonandB awwI~dwln

In keeping with UA civil rights and Indian self-determnation legislation, the American

Indian Religious Freedom Act (AIRFA) was enacted to protect Indian religious

practices and the opportunity to conduct them. Indian religious freedom is an

indispensable component to the viability and continuity of Indian culture. Religion is

a much more pervasive concept to Indians than non-Indian in that it is integrated into

so many elements of Indian Society. Religious practices may include (1) vision quests

and other individual meditation which require solitude, quiet, and isolation from

man-made noises; (2) larger ceremonies requiring the mobilization of fmily resources;

(3) public celebrations following the ceremonies; (4) Native American Church prayer

meetings; or (5) indoor Christian services.
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Air Force flying activities may disrupt either the ceremony or the opportunity to

conduct it through: (1) disrupting the conduct of a prayer or chant, thereby resulting

in posible mindirection of sacred or supeatur power, and (2) indirectly interfering

with access to a sacred location, or damaging the religious viability of sacred locations.

Disruptions may vary in severity from interruptions which may require restarting a

prayer or chant, to interruptions requiring the remobiliztion of kin members and

resources to restart a ceremony at another time, and to interruptions which may

irrevocably stop a once in a lifetime ceremony. Desecration of sacred locations may

vary from noise or sight intrusion which violate the solitude of prayers, to intrusions

which are seen as driving away holy people residing at sites. Most of the GElS case

study airspaces avoided Indian land boundaries. One hMR was assessed to have serious

concerns with intensified ceremonial activities associated with reburial.

TMil e&1omy and •

Many tribes have attempted to assert a degree of economic self determination through

the corporate development of various economic ventures such as agribusiness, fieries,

forestry, tourism and other forms of recreation. "hese activities are considered as

integral parts of the tribe's and its members' existence, and concerns have been

exressed over interference with these ventures by low flying aircraft.

Subsistence activities are important in helping extended families protect individuals from

complete poverty and dependency on welfar They are also, along with religion,
indispensable to cultural continuity between generations. Subsistence activities include

hunting, gathering, agriculture and herding. Resources may include wild plants such as

willows; pinon nuts; small and large game; livestock; and domestic plants such as corn,

squash and melons. At the least, severity of impacts hom Air Force activities range

from making access or use of resources more difficult, as in spoiling a hunt by
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frightening game, scattering of livestock, to disrupting family peace and solitude during

gathering or harvesting. If these disruptions are severe enough, tribal leaders and family

spokespersons are compelled to raise concerns about the ability of various kin groups

to continue subsistence activities. For example, game could change migratory paths,

resulting in further expenditure of energy and resources which would place the families

at an economic disadvantage. In other cases, access to resources could be stopped

altogether. The probability of disrupting tribal economy and family based subsistence

activities for the 12 case study airspaces was assessed to be low.

Fan qmW otwfe

To a far greater degree than mainstream society, Indian communities are organized

around kinship and family systems which themselvh are different from those found in

the rest of America. Low altitude flights may become a threat to the peace of mind,

particularly of the elderly, to such a degree that other family and tribal individuals are

compelled to take action on their behalf. Such conditions could arise if apprehension

is increased becamuse of the association of training flights with warfare and forced

resettlement, or if there s apprehension about startle effects and property damage

caused by noise. Because of historical crcumstances in which Indians have been

willfully or negligently misinformed, and in which they have been forcibly resettled

without just compensation or due process, their inferences from observed intrusions or

noise will differ from those of people in mainstream America. The sensitivity to these

risks and inconveniences is heightened if Indians peceive that they are bearing an

inordinate share of the risk and incnvenec or if they are particularly vulnerable to

the disruptions. Tribal groups interviewed at the four cue study sites impacted by low

altitude flying epreed varying concern about impacts to quality of life. People located

in densely populated areas and the elderly were particularly sesitive.
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No concurrent airspace routes were noted for Indian reservations selected for case study

assessment. Because reservations other than those selected for assessment are located

under concurrent routes, it is possible to estimate the cumulative effects by considering

what would happen if the probability of an event increased as a result of increased

numbers of flights. In general, if the impacts on religion, economic and subsistence

activities, and family quality of life are known to occur but are low because of the low

probability of their occurrence, increased numbers of flights may result in a threshold

at which the impacts shift to a higher level At this threshold, impacts to sovereignty

will become severe because tribal governments will be singled out increasingly by their

constituencies to intervene in an inteWgovanmental capacity. As a result further

requirements will be placed on the Air Force to plan carefully with the Indian Tribes

in order to insure that timing, route selection, and altitude do not increase the

likelihood of disruptions, or leave tribal governments out of the assessment, planning,

and decision processes which allow them to advocate effectively on behalf of their

peopie

4.4.2 ClasMldlon d hnpab

As a result of GElS scoping. literature reviews, and cue studies of affected Indian

cultures, four potential impacts of special concern to Indians have been identified.

These include sovereignty, religion mad ceremonialki, trAl economy and subsistence

activites, and family quality of life. Future site specific asessments of military airpc
Pr should focus on these areas. Table 4.4.1 classifies varying levels of impacts

as they relate to American Indiam. The matrix w developed to incorporate intensity

of impact (general frequency of disruption) and an undetanding of the impact contet

(relative importance of the event* ty to the social unit). It is important to visit
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American Indian reservations under proposed low altitude airspace and hold discussions

with tribal leadership and elders to judge the potential impacts highlighted in the matri.

A brief description of each impact is discussed below.

Tnibal governments are afforded special status with respect to the federal government.

The ability of tribal leaders to deal with complaints about flights and be involved in the

decision processes associated with airspace planning may influence their effectiveness

as leaders. Although low altitude flying activity does not represent a direct challenge

to tribal sovereignty the absence of informative discussion and feedback sessions

between Air Force and Indian representatives may undermine the political credhbility

of tribal leaders.

RO(Won and omownftn

Low altitude flights are potentially problematic with respect to traditional ceremonialisn,

although not with Christian or Native American Church activities. Many traditional

ceremonies are held out-of-doors and involve meditation. Flights may intrude aurally

or visually on meditation such as vision quests which require solitude and isolation from

manmade noise. Impacts are more serious to ceremonies that require acquisition of

resources and the mobilization of large numbers of kin. In cases of once in a lifetime

ceremonies, interruption may result in irrevocable cancellation. Flights may also cause

minor disruptions of large public celebrations that follow ceremonies.
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E-onon and at~w~

Low altitude flights have potential for adverse impact on the subsistence acities of

American Indian families. These activities include gathering locally available resources,

hunting, agriculture and herding and dependence on recreational revenues. Low

altitude flights may affect subsistence by increasing the expenditure of energy required

to herd or hunt when animals are frightened, and making gathering more difficult by

interrupting the solitude and interaction of the family while engaged in this activity.

Economic resources of high use recreational areas on Indian land may be impacted by

certain low altitude flying operationL.

Far* yuft of Mb

Flights may cause Indian families" quality of life to be degraded if aircraft disrupt the

solitude of the family, especially by causing stress to the elderly, or by affecting family

lifestyles. These concerns may be aggravated by perceptions that the military is

withholding information and that flights are conducted unnecesrl over Indian villages

or households. As with tribal sovereignty impacts, these can be alleviated by conducting

discussions with tribal leadership early in the assessment process.

4.5 mS TUCTU 7

4.51 Summy of Fki g

Effects of aircraft subsonic overflights on structures were investigated using a

combination of theoretical models and etal evidence. Damage potential is

"The suNon marbs Me snMo • udd in the sats audio (VoL mi) d t atues
-m--me t (Val. IV, AppM=& E-).

GElS Avhisby &* 4-55



described a combination of statistical models that predict the magnitude of structural

response to acoustic excitation and the damage threshold of conventional and

unconventional structures. Acoustic excitation arises from three sources: (1) aircraft

engine noise as measured under standardized conditions in 113 octave band levels at

frequencies from 50 to 10,000 Hz; (2) the lift pulse pressure field which is a momentary

pressure increase on the ground due to the downward reaction on the ground from the

upward lifting force of the airflow over the aircraft wings; and (3) aircraft wake and

trailing vortex pressure fields.

Data on aircraft engine noise are available from NOISEFILE within the Air Force's

aircraft noise computer program, NOISEMAP. The reference noise spectra are

specified in terms of one-third octave band levels at frequencies from 50 to 10,000 Hz

at a standard distance of 1,000 ft and standard weather conditions of 599F and 70% RH.

The lift pulse is proportional to the aircraft weight and inversely proportional to the

square of the dstance from the receptor structure. Since this pressure field is directly

proportional to the aircraft gross weight, a C-5A traveling at cruise power at 200 ft

AGL directly over a structure provides a maximum pulse effect of 3.3 lb/ft2 for all U.S.

aircraft. By comparison, buildings are often designed for wind gust loads of at least

20 lb/If.

The other sources of dynamic pressures on a structure is due to aerodynamic noise

generated by the wake and trailing vortices shed by the airflow over the aircraft. This

"airframe noise' has been studied extensively in the process of defining a lower limit on

aircraft noise close to airports. In addition, low frequency data are available from

controlled and uncontrolled low altitude flyover tests of military jet aircraft. By

modeling this data, an equation has been derived (Appendix E) which relates the low

frequency (below 50 Hz) airframe noise level to the aircraft speed, wing area, and slant
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range distance. These free field expressions for noise levels are then modified to

include effects due to the presence of structures and to provide a time history of

acoustic loading.

The response of structures to the broad band noise produced by aircraft propulsion

systems and airframc. passage through the atmosphere is defined by using analytic

models for vibratory deformation response of a structure to acoustic excitation and the

resulting stress response of the structure to this deformation. Experimental data on

response of structures to acoustic excitation provides critical support to the analytical

models in several key areas. Acceleration response of structures is driven by steady

state noise to help define multi-modal responses, and values for the dynamic

magnification for structures. Vibration responses of structures to blast or wnic boom

are used to help define typical resonance frequencies and damping. Composite

probability of damage (POD) is then calculated.

4.5.1.1 Summv y of cikLtmo fr poombUAy of dsige

Potential damage effects were examined for a variety of structures commonly

encountered in low altitude flying activities. Four broad categories were selected for

analysis. These categorics cover the fuU range of structure types identified in the GElS

public hearings (U.S. Air Force 1987) as well as a logical extension to all types of

structures that could be located in significant numbers under low altitude flying

activities. These four categories and the specific tyme of structure in each category are

listed in Table 4.5.1. For each of the types of structures, a damage threshold stress was

estimated on the basis of materials properties as well as results from actual breaking

tests.
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Table 4.&1. Types of stmrctur•es k dd in generic aesamerd

of poteal damag to stuctures *tr NTR Mgt actMty

Major category Subcategory

Occupied buildings Wood frame Gypsum wallboard interior
Wood frame Plaster interior
Wood frame Wood panel interior
Masonry Building stone
Masonry Brick
Masonry Adobe
Metal frame
Windows :• •-t categories from 1 to >100 ft2

Unoccupied buildings Wood frame Plastic interior
(maintained)' Wood frame Wood panels

Masonry Building stone
Mamonry Adobe
Wixlws One size category, 2-10 ft2

Prehistoric/archaeological Masonry (stone) Roof intact
buildings Masonry (stone) No roof

Adobe Roof intact
Adobe No roof

Seismically sensitive Water tanks
Early American petroglyphcaves
Avalanches Lome snow
Avalanches Slab
Landslides

G lmore than 50 to 100 years old but maintained in reasonable good
condition.

The net result of applying this calculation process is shown in Table 4.5.2 for the B-lB

aircraft flying on a MTR track at an altitude of 200 ft. AGL (This aircraft was
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Table 4.5.& Staidstcal evalkuim of poeia st U d du aa from M ig

Aircraft type =B-I

Speed. I ts. = 540

Sideline, ft. ' 0 Sideline 3300 Sideline 6600 Sideline q900 t Sideline 13400

TYPE Altitude, ft. z 200 Altitude 200 Altitude 200 Altitude 200 : Altitude 200

OF------------------------------------------- ------------------ :------------------.

STRUCTURE :Composite "&x. Ratio :Composite Ratio :Composite Ratio :Composite Ratio :Composite Ratio

: PODo PODt Coap'ste: PODo Comp'ste: POD Cop'ste: PODo Coap'ste; PODo Coop st,;
------------------------. - to max.: - to ax. : to Max.: - to Max.: to max.:

(1) 12) (3)
:OCCUPIED BUILDINGS

WOOD FRAME-6YPSUN BOARD 5.1E-05 2.OE-03 0.026 4.6E-05 0.023 3.2E-05 0.016 1.7E-05 0.009 7.2E-06 0.004
PLASTER WALLS/CEILIN6 4.9E-06 2.4E-04 0.020 4.6E-06 0.019 3.3-06 0.014 :1.9-06 0.007 7.BE-07 0.003)
WOOD WALLS (BARNS) 1.7E-07 8.3E-06 0.020 1.6E-07 0.019 1.11-07 0.014 6.2E-08 0.007 2.70-00 0.003 t

MASONRY-STONE 1.BE-13 9.0o-12 0.020 1.9E-13 0.021 1.4E-13 0.016 E.41-14 0.009 3.8[-14 0.004

CONCRETE BLOCK 4.5E-11 2.2E-09 0.020 4.5E-11 0.020 3.4E-11 0.015 1.9E-11 0.000 8.51-12 '0.004

BRICK 3.41-07 1.7E-05 0.020 3.2E-07 0.011 2.3U-07 0.014 1.2E-07 0.007 5.3U-08 0.003

ADOBE MALLS 1.0E-09 5.0E-06 0.020 9.6E-10 0.019 7.1E-10 0.014 E3.9-10 0.006 I:.E-10 0.003

METAL BUILDING WALLS 3.7E-08 1.6E-06 0.020 3.4E-0 0.019 . 2.5.-0 0.014 1.4E.-0 0.007: 5.61-09 0.003:
- ,

WINDOWS,TYPE A, 1-2 fta 2.8E-05 1.31-03 0.021 2.5f-05 0.019 1.BE-05 0.014 9.9-06 0.007 4.1E-06 0.003:
TYPE B, 2-10 ft3 1.21-05 5.5E-04 0.021 1.1-E05 0.019 7.5-.06 0.014 4.11-06 0.007 1.71-06 0.003:
TYPE C,10-50 ft: 3.0E-05 1.4E-03 0.022 2.7E-05 0.019 1.9[-05 0.014 I. .05 0.007 4.3-06 0.003

TYPE 0,50-1004t3 2.2N-04 9.4E-03 0.024 1 2.01-04 0.021 1.4E-04 0.015 7.5E-05 0.001 3.1E-05 0.003
TYPE E, 8)lOft1 2.5E-04 1.1E-02 0.023 2.2E-04 0.021 1.X-04 0.014 1.1-05 0.00 3.OE-05 0.003:

UNOCCUPIED BUILDINGS (4)
100M FRANE - PLASTER 3.K-05 I.7E-03 0.021 3.2E-05 0.019 1 2.3[-05 0.013 1.2[.05 0.007 5.3E-06 0.003:

WNOD FRAlE-WOOD PANELS: 1.4E-06 6.1-305 0.021 1.2X-06 0.019 I. K47 0.014 4.1E-07 0.007 2.06-07 0.003

MASONRY 9.VE-12 4.9E-10 0.020 11.4-11 0.020 7.&1-12 0.015 O 4.N-12 0.009 1.9f-12 0.004
ADOBE 2.2E-07 1.11-05 0.020 2.OE-07 0.019 1.4E.07 0.014 7.9E1-0 0.047 E3.4-06 0.003:

WINDOWS, TYPE I 4.U-05 2.OE-03 0.022 E3.9-05 0.020 2.7E-05 0.014 :1.5-05 0.047 6.21-04 0.003:

PRE-*IST./AACIIO. SITES
NASOIbRYISTI-ROW OK 4.1-05 2.OE-03 0.022 E3.-05 0.020 2.71-05 0.014 E1.5-05 0.001 6.2x-0" 0.003:

WASOURY/STOIE-NlO RP 6.R1-06 3.11-04 0.021 6.& -0 0.019 4.2-06 0.014 2.-%06 0.007 9.71-07 0.003:

ADOBE - ROW OK 7.11-0 3.1-04 0.021 6.41-06 0.019 4.%-%4 0.014 2.%-0% 0.007 11.06-0 0.003:

AONE - NO ROFW I .0-47 3..145 0.021 7.1-07 0.019 5.2E-07 0.013 1 2.K-07 0.007 1.21-07 0.003:

SEISNIC'LY-SENSITIVE AIEAI
WATER IELLSITANKI I 1.6-07 7.7[.6 0.021 1.2-07 0.019 h1 -07 0.014 5.7E-06 0.007 2.41-01 0.003:

EARLY AM.PITUOI./CAMI 6.&A-0 3.2[.46 0.021 6.2k 0 0.019 4.44141 0.014 2.41-4 0.007 11.04-0 0.003:

AVALANCHES- LOOSE SNIO 6.4*-6 3.1E-04 0.021 1 E5.9[6 0.019 1 4.2N-6 0.013 1 2.X%6 0.007 9.71-07 0.003:

AVALANCHES- SLAS 1 6.41-09 4.11-07 0.020 7.1-.09 0.019 1 5.6[-4 0.014 : 3.11-.0 0.00 1.1-09 0.003

LANDSLIIE AREAS 1 7.2X-16 3.61-16 0.020 7.9E-11 0.022 6.3E-11 0.011 1 3.K1-16 0.011 I.IE-16 0.005:

(1) P00o a Comeeite probability of structural damage fre me 111 flight
for structore located at specified sideline distance fro track camterliae
including consideratiom of statistical dispersimo of aircraft flight track abut this comterlime.

(2) PMt a husimm probability of daage for as I flight directly owr structure at specified altitude.
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selected for illustration here since it represents the worst case for jet aircraft.) The

column to the right of the list of structure types defines the composite probability of

damage (POD.) for a structure at a sideline position of C (i.e., directly under the

nominal MTR centerline) for one B-1B MTR flight anywhere on the MTR mute. The

column next to that is the maximum value of POD. if the aircraft flew only directly

overhead, and the column after that is the ratio of these two probabilities. The

remaining columns list the paired values of the composite POD. and the ratio of this

composite value to the reference maxdmum value (aircraft directly overhead) for the

four other sideline positions of a structure (3,300, 6,600, 9,900 and 13,200 ft or 0.5, 1,

1.5 and 2 times the standard deviation of the flight track dispersion [1.25 miles]).

Note that there is very little change in the composite POD. until the sideline position

is more than 3,300 ft off the centerline (Le., greater than one-half standard deviation

of flight track dispesion). This simply reflects the influence of the relatively wide

dispersion in the MTR flight tracks Figure 4.5.1 illustrates this point more clearly in

terms of the composite POD. for several selected structures as a function of sideline

position of the structure.

Appendix E contains a complete listing of tables, similar to Table 4.5.Z for all MTR

jet aircraft. In addition, Appendix E contains a simplified table summarizing the

composite POD. for all of the helicopters but only for structures located directly under

the nominal MTR center line. While the values of POD. are higher than for jet

aircraft due to the higher levels of low frequency sound for helicopters, the POD.

values will drop off more rapidly with distance due to the estimated smaller track

dispersion (i.e., 6,600/4 or 1,650 ft) mumed for helicopters. This drop-off in POD, for

helicopters would, in fact, be expected to have a pattern similar to that shown in

Fig. 4.5.1 but with sideline distances divided by four to account for an anticipated

greater accuracy of flying along routes.
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An indication of how the estimated damage probabilities will change if the aircraft

operate at higher altitudes is provided in Table 4.5.3 and Fig 4.5.2. This table lists the

composite POD. for each one of the selected structures for a B-IB bomber flying at

200 ft and at 400 ft, and the ratio of these values of POD. (i.e., POD, [400 ft]/PODo

[200 ft]). The same type of information also is given for a CH-54B helicopter flying at

50 ft and 200 ft. In both cases, the structure is directly under the nominal track

centerline at 0 sideline distance. The change in POD. as altitude is increased is

relatively small for the higher values of the probability of damage POD. but decreases

rapidly with altitude for smaller POD, values. In other words, for those ypes of

sMctures most susceptible to damage from MTR omefl/V kaasing the aircmft altitude

by two to four tms does not necetswl result in a lare decrease in composite damage

probability, but for structures not as likely to be damaged (Le., low value of POD. at

low altitudes), increasing the aircraft altitude causes a marked further decrease in

damage probability. This pattern is illustrated more clearly in Fig. 4.5.2 which shows

the change in the ratio of POD. at 40 ft to the value at 200 ft for a B-1B aircraft as

a function of the composite POD. at 200 ft for all of the various structural types

evaluated in Table 4.5.3.

(Note that Table 4.5.3 indicates that for the CH-54B helicopter, the cmposite

probability of damage POD. for a flight at 200 ft AGL is actually higher, in a few cases,

than the cmposite probability at 50 ft AGL where the latter (POD, at 50 ft) is greater

than about 2 percent. This can be attributed to the lower lateral attenuation for the

higher altitude.)

The behavior in Fg. 4.5.2 is due to the relatively large standard deviation of the factor

of safety so that the smaller the initial value of POD. (or the farther the initial value

is along the probability distribution curve of the factor of safety) the greater the
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Table 4.5.&. Canmarison Of COMPadS1 Probabilty of damage torn
aircraft "lin an NrTR at two dibrem altiude

I- JET AICWAT -: :- b6.ICOMTR
1:Aircraft type a B1-I11 1,.Ml icootur type * O546

SI souw, ktal a 80 1 : Soul, tsq so I5
1: Sideimu, ft. a 0::11 Sideiriv, ft. *0

* ::Ccommite POD* # Ratio of I:Ca=ooste POD0.: Rhtio ofI
TYPE WSTILIC7'JE 11 am0ft. 400 t. PO00.0400w 1.1 0ft. 200ft. AM I am,:

IO~ I W., 1111010

:OCCUPIED BUILDINGS HI I1

WOD00 FRAIE-SYPSLM BOARD: . 5.1E-C0 4*-OS 0.83 :1 La5-01 4.554m 2.09:
PAJSTER WALS/CEILING :: 4.9E-%6 5.61-07 0.11 1. 5.2E-Cl 7.51E41 1.46
WOOD Uqj S IAM) :11.711-07 L 3E08 0.14 11 LE-03 4.58E-03 0.

~9NR-6~ * : 18-13 L2.-15 0.01 U 8.-O 1. 19E-06 0.01
COICIETE BLOCK :1 4.2-11 1IX-12 0.03 11U 61E-04 4.3E-CS 0.071

I 3RICK Q-3.E'07 4.0E-06 0.14 111 1.541 7.22E-03 0.59 1
ADOBE WALS r 140-09 6.31-11 0.06 1: 1.2E-03 1.871-04 0.15

PETAL BUILDING WILS :137E-08 5. OE-09 0.141 3.Z-03 1.21E-03 &Z5:

isIMWd,r'YEA, 1-2 ft2 :1 .8-C 1.01-05 0.37 11 3.5-07 1.61E-09 L.D I
TYPE , 2-10ft2  I I 1.2E-CS 3.-06 0.31:11 2.61-05L6.-07 0.03 1
TYPE C, 10-M ftl :1 30CS 1.1E-CS 0.37 114.E-Cl 68.18-02.9

* TYPE D,5I0-Iftl I.' 2.-04 aIJE-t- 0.70: 1 . a-we 2.71-01 2.44:
TYPE E0100 u~OfI I LIE-*4 1.4E-04 Ls0.59: 95-01 2.61-01 2.e

IDCCIPIED WMLDINII (10) 11 I
I WMFMAE - IILSTER I 1 3.2-CS 6.5-0 0.18 I 6ff-C 1.5-01 .09:

W iOOD FRAE-MIIAIIIELISI 1.*1-*6 3&-07 L251It I.ME-Cl 1.05-Cl 0.14 I
NGUFY I 5.1-I 2.-13 0.0e 11 IJE144 1.841-06605

1 -II2.-07 2.46 0.13 11 &%-.5 -03 I.343 03
I WIimaiB, TYRE a o 4.Z-45 1.7-CS 0L40 1 5.1-Cl 1.06E-01 LOS I

PIE-M4IST. MICIM SITES 11
0111101/VIU I-IW OK 1 4.5-05 2.0-05 0.46 11 4.K-Cl SmOf07 I

1 DIMM1TWE-0 W If 6.61-0 LIE-% 0633 11 L2.-Cl L911-Cl 1.0
UE - NOW O 11 7.1-06 LJE-06 0.511 ME4-Cl 3.111E-Cl 1.

1 AM0 - NQO W 116014-7 1.81-07 LIE 11 1.0141 7.615-03 &D731

ISL~IC'IVLY-MBITM A6NI:
1 HTER kLLS/TMG ,I 1.61-07 311-46 LOD 11 4.1-03 2.66143 0.571

EARLY ML IEM /CAWM I1 6.8146 1.SE-ft 0.511 1.13 M1-0 4 L0I-%11
1 WiLACE5- UM O0 11 164E-06 1.11-06 0.3211 3.5-f 4.66-Cl 1.511
I A4NOE3-A LO I I 1-09 1.11-" 0.13 11 1.14E-3 U"514 0.81S

I 6111101LDa01111 11 2.3-11 7.-6-4 0.00511 3.E-07 L.171-10 0.051
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additional decrease in POD, for any decrease in noise level due to an increase in

altitude.

4.s12 Eva-aton of potntl kqmwb

An evaluation of potential impact on structures under any specific airspace can be made

by following the steps outlined in Appendix E. This requires having detailed

information on the type, number, and geographic distribution of the structures relative

to the nominal centerline of an airspace under consideration. While such a detailed

evaluation is not practical for every application, it is possible to provide a qualitative

indication of the potential impact for a few typical or generic types of land which may

be overflown by aircraft. The four types of land use selected for purposes of this study

are:

1. Rural land with typical residential farmhouses and other miscellaneous utility
buildings such as small stores, barns, etc.

2. National historical parks or sites containing various types of historical structures
normally not inhabited but maintained in reasonably good repair.

3. Prehistoric sites of early American structures, caves, petroglyphs, etc.

4. Mountainous terrain subject to landslides in the absence of snow cover or
avalanches for snow-covered slopes.

For this summary, it will be assumed that an MTR (considered to be a worst case

airspace for structures because flights are concentrated within a prescribed area) passes

through each of these types of land and the route has an average of 4,000 sorties a year

(URS 1989) of either one of the two categories of aircraft determined to have the

highest potential impact-bombers and heavy helicopters. Other aircraft do not have

the potential to cause structural impacts.
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The results of this evaluation are shown in Table 4.5.4. Each type of structure is listed

within one of the four general types of land use identified above. For convenience,

they are listed in descending order of the operations-weighted composite probability of

damage for bomber operations. For simplicity and to reflect a conservative estimate

of the relative accuracy of the overall damage probability predictions, these figures are

usually shown in the table to only one significant figure.

Bomber oprauons

Consider, first, the results under the column for bomber operations. For the first

general land use category-rural areas-large windows with areas greater than 50 ft

are clearly the most susceptible to damage with values for POD of 0.3 to 0.4. This

corresponds to a 30 to 40% probability of damage occurring to any one window of this

type that lies within an effective damage zone extending out to + 1.25 times the

standard deviation of the track dispersion or (1.25 x 1.25 mile) - + 1.5 miles on either

side of the MTR track. While there would be a finite probability of damage occurring

for such windows outside this effective damage zone, this approximation is suitable at

this point for purposes of relative impact on various types of structure.

For the remaining types of windows and for gypsum wallboard interior walls on wood-

frame buildings, the probability of damage decreases to values in the range of 1 to

10% for each such structure lying within about 1.5 miles of the airspace centerline for

one year of 4,000 operations. Plaster interior walls, brick buildings, barns, and water

tanks are estimated to have less than a 1% probability of damage for each such

structure.

Finally, for the most damage resistant types of structure, adobe, concrete, and stone

masonry buildings, the estimated probability of damage is extremely small-on the order
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Tabl 4.5.4. Probabllty of struclural damage *om bomber aWcrat" and
heav hOopr along MM TRACKS

TYPE BOMBERS HEAVY HELCPTR!

OF AIL = 200 f. AIL = 50 fL

STRUCTURE POD nj (1) POD nj (2)

RURAL AREAS

WINDOWS, TYPE E. =>100lsq. ft. 0.4 3.2
"" TYPE D, 50-100 isq. ft. 0.3 3.3

WOOD FRAME-GYPSUM BOARD 0.08 0.7

WINDOWS, TYPE C, 10-50 sq. fL 0.04 1.3

"TYPE A, 1-2 sq. ft 0.03 3E-04

"s TYPE B, 2-10 sq. ft. 0.01 8E-05

PLASTER WALLS/CEILING 0.005 1.3
BRICK 4E-04 0.2

WOOD WALLS (BARNS) 2E-04 0.1

WATER WELLS/TANKS 2E-04 0.2

METAL BUILDING WALLS 4E-05 0.1

ADOBE WALLS IE-06 0.01

CONCRETE BLOCK 5E-08 0.005

MASONRY-STONE 2E-10 3E-04

HISTORIC SITES

WINDOWS, TYPE B 0.06 1.5

WOOD FRAME - PLASTER 0.04 2.6

- WOOD PANELS 0.002 0.3

ADOBE 2E-04 0.2

MASONRY IE-08 0.002

PRE-HISTORIC SITES

MASONRY/STONE-ROOF INTACT 0.06 1.3

ADOBE - ROOF INTACT 0.01 0.6

MASONRY/STONE-NO ROOF 0.01 0.5

ADOBE - NO ROOF 9E-04 0.2

SEISMICALLY - SENSITIVE AREAS

AVALANCHES - LOOSE SNOW 0.007 1.1

EARLY AMERICAN/JETROGLYPHS/CAVES SE-OS 0.03

AVALANCHES - SLAB 9E-06 0.02

LANDSLIDE AREAS 7E-15 IE-06

(1) Prombft of dampe occurring • n one srct l wi " 1.56 ml (S25O ft) of ominal MTR track

centerlim.

(2) Probsb•t of damage occuing in one WtCtUre lyn with ± 0-4 ml (. 2060 ft) of nominal track centerltIe

SAverage for 4,000 operatlotyr of any one of the 4 types of bomber aircraft lned on Table 1 of Appendi F.

• Averae for 4,000 operatiow/yr of ay one of the 4 bepte lied in Tale I of Appendix E with a gros

W e 20,000 lb.

OF~ q Pwfi .ww _______________



of 1 chance in a million, or less, of sustaining damage to any one structure in this

category.

For historic sites, weakened (i.e., already cracked) Type B windows and plaster walls on

wood frame buildings are the most susceptible to damage with values for the operations-

weighted composite probability of damage of 0.04 to 0.06 (4 to 6%). Due to their

lower assumed strength, damage potential for sensitive historic adobe buildings is

substantially greater than for such structures (presumable occupied) in rural areas but

is still quite low-on the order of 0.02%. Masonry historic structures are, as expected,

still very resistant to damage. POD is less than 1 chance in 100 million.

Prehistoric structures with intact roofs are estimated to have the highest damage ;isk

and the values are in the range of 1 to 6% for each such structure. Prehistoric masonry

structures without a roof have nearly a comparable damage potential. In general, these

predicted values of the probability of damage, while low, indicate that such areas should

be avoided for MTRs for bomber aircraft wherever possible since the structures cannot

be realistically repaired if damage does occur.

Finally, for areas subject to seismic response from noise of MTR bomber aircraft, there

does not appear to be a serious problem since the most susceptible 'structure--snow

slopes for which loose snow avalanches are possible-have only about a 0.7% chance

of being triggered in any one area after 4,000 flights. This type of avalanche is not

considered a serious source of structural damage. For the other 'structures", the

probability of damage to archaeologically significant Early American sites, such as

locations of petroglyphs or caves is very low-less than one chance in 10,000.

Triggering of a slab avalanche has a damage probability that is less by an order of

magnitude. The predicted probability of triggering a landslide by noise of MTR flight

is so small that it can be assumed to be essentially zero. Even decreasing the soils
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shear strength by a factor of 5 still left the probability of a landslide being triggered by

MTR noise in the category of a negligible risk (e.g., one chance in about 10 million

for any one landslide area after 4,000 flights.)

It is important to recall that the total number of possible occurrences of damage must

be computed by multiplying the above values for the operations-weighted composite
probability of damage by the number of such structures. This number is equal to their

density D per unit area times the total land area within the effective damage zone of

length L and width equal to 2.5 times the track standard deviation W. For example,

consider a 500 mile MTR for a B-1B aircraft with a standard deviation of the aircraft

dispersion of 1.25 miles over rural land made up of 640 acre (1 sq. mile) farms. The

number of residential farm dwellings within the effective damage zone would be

expected to be 2.5 x 1.25 x 500 x 1 = 1,56% If 25% of these dwellings had gypsum

board interior walls, then over a one year period with 4,000 flights, all at an altitude of

200 ft, using the number of sortie-weighted composite probability of damage of 0.08

from Table 4.5.4 for this type of structure and aircraft, the number of occurrences of

some damage to these interior walls would be 1562 x 0.08 x (.25) or about 31

occurrences within the 1,562 sq. mile "potential damage zone' over a one year period.

This would represent less than one occurrence of this type of damage of every 130

flights. It should be noted also that Air Force policy is to avoid human structures by

at least 500 ft; thus, these damage levels would not be expected to occur in most actual

operations.

This is, of course, only an estimate for the particular scenario described and is not

intended to define the number of occurrences of possible damage for any one actual

situation. The damage prediction model developed in this report is a conservative one

based on the possibility of a peak stress exceeding the dushold of damage. Thus,

occurrence of damage in the case just descn'bed may simply consist of the development
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of new hairline cracks in the gypsum board interior walls which would be difficult to

distinguish from the same type of cracks generated by other causes.

May - opwemow

For flights of heavy helicopters at an altitude of 50 ft., the predicted probabilities of

damage listed in Table 4.5.4 are very high for all but a few of the structures. The

values are so high as to indicate that, with a few exceptions, operations of such heavy

helicopters at these low altitudes over most types of land areas containing structures is

probably not feasible without a high risk of some structural damage. As explained

earlier, this high risk situation is due to the very high sound levels predicted to occur

for these helicopters in the same low frequency range at which fundamental resonance

frequencies of structures occur. It is acknowledged that, unlike the case for predicting

structural response to jet aircraft noise, there is very little supporting data to validate

these predictions of response to low frequency helicopter noise. However, at least one

instance of damage to a picture window due to overflight at 300 ft of a CH-47

helicopter with a gross weight in the heavy helicopter range, has been observed

(Schomer 1989). In the absence of more complete validation, the high damage

probabilities indicated in Table 4.5.4 for beavy helicopter operations clearly indicate that

such operations at very low altitudes would have to be carefully planned to avoid most

types of structures. Furthermore, while the estimated probability of a landslide being

triggered by such a low helicopter overflight appears to be negligible, the possibility of

triggering a snow avalanche by such flights is estimated to be substantial.

4.5.2 aulrcatlon oIf hpcts

Damage events have been compared with other existing man-made or naturally

occurring events which expose structures to a wide range of dynamic loads. Events
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include structural vibration from miscellaneous household activities, vehicle traffic, and

natural seismic vibration levels. Structural stress was examined as it results from

changes in the temperature and humidity. These results show that changes in these

weather conditions can be 3 to 10 times greater than effects influenced by human

activity in building.

Finally a comparison, with wind loading was performed. Wind loas would be expected

to induce substantially higher stresses in windows than would be experienced from most

MTR overflights. Again, the possible exception is for overflights at 50 ft of heavy

helicopters. However, it is important to reemphasize that while the comipoite

probability of damage to windows (Le., the value for the helicopter track statistically

dispersed about the nominal centerline) does not change markedly as helicopter

elevation is increased. The actual maximum stress and hence maximum probability of

damage for a helicopter directly overhead does decrease essentially inversely with

altitude. Thus, the maximum stress levels for heavy helicopters flying at 50 ft altitude,

which are close to damage stress levels for glass, would decrease by a factor of 2 if the

minimum altitude of such helicopters were doubled to 100 ft.

In summary, most MTR noise levels can be expected to produce stresses in buildings

that, at their highest levels, may be of the same order of magnitude as those induced

by many every day human activities in buildings or from transportation sources. One

important exception is that low altitude MTR flights of heavy helicopters can produce

substantially higher vibration levels and srsmes than are normally experienced.

However, even for these typ of MTh operatiom, as well as all others, stresses induced

by MTR operations in buildings are xp=eted to be substantially less than the sre that

would be induced by design wind loads on b"u In the cae of historic or

prehistoric buildings which were not 'designed' for specific wind loads, these will still
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experience and be subject to the continuing possibility of damage from these higher but

infrequent wind-induced stresses.

All low altitude airspaces pass over natural or manmade structures which may be subject

to some degree of stress resulting from the acoustic excitation generated by the passing

of aircraft at low altitudes. To the extent that flight induced stresses are equivalent to

or greater in magnitude or number than other stresses on these structures, the longevity

of structures may be reduced or the structures may require greater maintenance. The

GEIS assesses only subsonic flying; consequently, events associated with sonic booms are

not considered.

Assessment of impacts to structures requires a knowledge of noise levels generated by

the aircraft propulsion system, dynamic pressures resulting from motion of the aircraft

body through the air, and structural response. Aircraft noise levels resulting from low

altitude flying were addressed by the Air Force in a 1987 measurement program. In this

effort, a wide variety of aircraft were flown as low as 100 to 300 ft AGL over a flat

area instrumented with microphones to record sound pressure levels. Results obtained

were 1W3 octave band noise levels at frequencies between 50 and 10,000 Hz. These data

are included in the NOISEFILE database and are used in the ROUTEMAP computer

code described earlier. The second requirement was addressed by a calculation

procedure for the lift pulse pressure fields and aircraft wake and trailing vortex pressure

fields based on theory and previous experimental measurements. The third requirement

was met by adapting structural response models to the specific situations present in low

altitude flying operations. These calculations are summarized in the text above

(SecL 4.5.1) and are presented in detail in Appendix E.

Damage potential is ultimately established on the basis of statistical models for the

magnitude of structural (stress) response to acoustic excitation and a corresponding
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statistical model for the damage threshold. Therefore, the approach involves the use

of the noise levels generated by aircraft overflights in analytic models which describe

the motion of structures. The magnitude of the event is calculated in terms of the

aircraft type, the distance from centerline, and numbers of flights. Impacts are defined

in terms of measurable effects on structures (although they may be so small as to be

unobservable to the unaided eye). In addition, the impact is put into the context of

natural events. These relative comparisons assist in understanding the extent of impacts

and the types of mitigative actions that may be warranted.

On the basis of the analysis of POD versus aircraft type, it is apparent that only

bombers and heavy helicopters are a potential threat to the physical integrity to

structures (for the development of fine cracks indistinguishable from normal ageing).

Furthermore, only heavy helicopters may induce vibration stresses greater than those

experienced during the normal ageing process. Even for these low flying helicopters,

the stresses induced are substantially less than those resulting from effects of wind.

Therefore, in situations not involving bombers or heavy helicopters, no adverse

structural effects are anticipated as a result of low flying activities and it is not necessary

to proceed further with any analyses.

For bombers and heavy helicopters, the analysis should proceed as outlined in the

previous section (Sect. 4-5.1.2). Assuming the number (4,000 sorties) and altitude of

the flights (200 ft AGL for bombers; 50 ft AGL for heavy helicopters) used for this

analysi, probabilities of structural damage can be calculated for any of the applicable

"types of structures (seen in Table 4.5.4). Bomber flights at 500 to 600 ft AGL no

longer contribute to structural damage and heavy helicopters lose their effectiveness

at 800 to 1,000 ft. Considering typical bomber operations in terms of sortie rates and

altitude, it will be essentially impossible to cause adverse affects to seismically sensitive

areas, prehistoric and historic sites, and any type of modem structural elements. Large
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windows and gypsum wall boards are the most sensitive to damage effects. For heavy

helicopters, a large number of low altitude flights has the potential to affect most types

of structures. Impacts are defined in Table 4.5.5.

Table 4.5.5. Del*n*Im of damage theshol r shi e
based on a ypu' operamon

Type of structure and # of flihts Negligible Low Medium High

Rural building
Damage probability 0.01..04 .05-0.09 0.1-.4 .5-1
to single structure

# flights required bombers 475 2,400 4,750 24,000
hev yheicopters 1 4 8 38

Historic sites
Damage proability .01-.04 .05-r9 0.1-GA 05-1
to single, structure

# fights required bombe 475 2,4W0 4,750 24,000
bevwy bedoope 1 4 8 38

Pre-hittoric sites
Damage prmbity .005-.009 0.01-.04 .05-.09 .1.0.5
to single structure

# flts reqired bomben 330 670 3,300 6,70
bhey ftheopte LT.1 1 4 8

Seismialy uindw ae es
Damae prbt .0o05 .001 M .01
to single structure (valanche)

# flighas required bombers 260 530 2,60 5,30W
beam7 bellopteraLT.1 LT.1 LT.1 1

*Vsm per year of f for smrctumrs not including windan greater than 50 t'. Damage a taken
to be the amailt detectabe racke in gymm or windooL. T"esear ham racks ndaigu"le fom2
normal aft efecm.
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4.6 WILDERNESS AND PARKS'

4.6&1 summ y of Finnp

Wilderness is federally protected land that may only be affected minimally by other kinds

of development, including other kinds of recreational use which would endanger its pristine

state (see Sect 3.3.6). Other lands with similar attributes but no legal status as wilderness

lands may be used in a fashion similar to wilderness. These include wilderness study areas,

national parks and national forest areas, as well as wildlife refuges, scenic rivers, and

primitive areas. Impacts identified in this section are generally applicable to the wilderness

aspects of these areas, too, except for the more limited legal consequences of formal

wilderness status. Wilderness may be impacted in two important ways: through intrusions

which violate a sense of isolation and removal from the influences of industrialized society

and intrusions which interfere directly with wilderness recreation activities. Important kinds

of wilderness recreation susceptible to impact by low altitude flying operations include

(1) solitude; (2) opportunities to view, photograph and in some cases hunt, wild animals;

(3) assurance of safety to all recreational users; and (4) assurance that federal caretakers

can maintain these areas. Because the concerns must be assessed in term of use/agency

context, an assessment of the impacts requires on site analysis of the specific situation.

Of the 12 case studies selected for the GEIS, 5 were identified as having wilderness areas,

including the Adirondack State Park, a New York state legislated wilderness area. The

number of such areas within a particular airspace varied from 1 to 5. Generally, low

altitude flying impacts to wilderness areas, as expressed by federal and state officials, as well

as private citizens, were based on intrusion upon the visual and auditory features of

wilderness that are important to the perception of wilderness as an area removed from the

6n1U mCdoe smmrizms tMe =My=Wes I mnued i the am AU (VOL M) ad the widernm
and pawb ueummee (VOL IV, Appek F.
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influences of industrialized society. Impacts to this sense of wilderness character varied

greatly with severity depending primarily on the frequency and altitude at which the planes

fly over an area, and secondarily on the size and use of the area itselL In areas where the

impact to the sense of wilderness character is high but occurrence is infrequent or over a

small area of land, the impact was determined to be low. Impact to wilderness character

in these cases would be expected to increase in severity if the number of flights increased.

Other impacts, Le., to wilderness recreational use associated with solitude, enjoyment of

wildlife, user safety, and federal caretaker activities, for the same reason will increase with

greater frequency of flights if they are already vulnerable to impact but are affected

infrequently.

In general, the impacts resulting from low altitude flights are less severe than are many

impacts affecting the viability of public lands and their enjoyment. These more serious

impacts are related to competition for land use from (1) consumptive uses such as mining,

timber cutting, and cattle grazing and (2) other kinds of recreation, such as civilian flights

and off-road vehicles.

SmVSMne daucW

Wilderness character concerns are manifested by the contradictory nature of low altitude

aircraft overflight in pristine and unspoiled wilderness settings. While subject to

interpretation, the wilderness definition in the 1964 Wildeness Act (PL 88-577) is the

mandate for federal caretaking of these lands as part of the public trust, confen legitimacy

to cosit advocating their protection, and may be used as a baseline for defining any

wilderness area. Violations of wilderness character definitions involve aural, visual, andjor

physical intrusion into areas that are protected from a significant human presence.
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SoUM*e

Solitude may take two forms: isolation of an individual from all other individuals, and

isolation of either an individual or small group from the normal constraints of working life.

The existence of wilderness is indispensable to recreational solitude because it: (1) affords

an opportunity to engage in rewarding primary group interaction which would otherwise be

impossible in normal daily life; (2) provides a non-coercive means of establishing self worth

in ways not normally allowable in everyday life; (3) affords a unique aesthetic appeal; and

(4) through psychological fascination, provides an individual the chance to escape from the

pressures of everyday life and an opportunity for self-directed reflection.

En~mxWt of w~dlh

Isolation, solitude, and the pristine nature of the wilderness are complemented by the

preservation of wildlife. Wildlife are enjoyed through viewing, photographing and other

non-intrusive means, or by hunting either for big game trophies or for general subsistence.

These two means of enjoying wildlife conflict and may bring confrontation between

advocates for both kinds of recreation. Both groups of advocates, however, share the goal

of preserving wildlife habitat both for protection of wildlife and the aesthetic enjoyment of

a pristine setting. They also value the goal of protecting wildlife nesting, migration, and

staging because they consider these events indispensable to enjoying wildlife. In so far as

low flying aircraft can disturb peoples' access to and enjoyment of wildlife, such flying

operations are an adverse impact

stwb

Part of the enjoyment of wilderness is dependent on being free of the kinds of dangers

found in civilized society. Tnus, while there are ever present dangers to wilderness users
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from natural elements such as avalanches, falls, and stampeding pack animals, contribution

to any of these hazards from the intrusion of low flying aircraft is a potential disruption of

wilderness use.

In addition to federal caretakers, state and sometimes tribal entities cooperate in the

administration and protection of wilderness lands. From the standpoint of recreational

users it is these officials who are responsible not only for routine patrolling of these areas

but also for taking the initiative in conducting the legally- and legislatively-mandated

intergovernmental and interagency relations necessary to maintain the integrity of wilderness

lands. Interference with these activities is thus a potential violation of wilderness status and

threat to its preservation.

Cu-." imp=&

No instances of concurrent airspaces were noted for wilderness lands selected for case

study assessment. Existence of concurrent airspaces over wilderness areas and parks

elsewhere may increase the impacts simply because more flights and resulting intrusions

on wilderness activities would occur. While any estimation of impact level is uncertain,

this increase may provoke local and national wilderness advocacy organizations to increase

their common cause with other organization seeking to control acquisition of land and

airspace by the military.

A nation-wide contingent valuation study was conducted to determine the prevalence of low

altitude flying operations in wilderness settings. The study results also provide an indication
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of the value people place both on wilderness preservation in general and on mitigation of

adverse impacts. The survey drew from a sample of 12,000 individuals. A total of 8,900

surveys were returned. Of the 8,900 responses, only 323 people or 3.6% of the total

sample experienced low altitude flights in wilderness areas. Forty percent (130) of the 323

people exposed to aircraft overflights reported seeing aircraft "not often during a trip."

Only 17.8% or 58 people reported seeing military aircraft "often." A very small number of

wilderness or national park users (3.7%) reported actually having changed their trip plans

while visiting a national park or wilderness area because they either saw or heard low

altitude military aircraft or else anticipated such an event. A representative subsample of

1,008 respondents, including wilderness users and non-users, revealed that less than 30%

consider low altitude military flights to be very bothersome. As a quantitative measure,

respondents did indicate a willingness to pay for a hypothetical reduction in impacts to

wilderness areas in the form of mitigative actions which could include dedicating airspace

and land for military use and restricting flights over wilderness areas. Restrictions were

preferred that included limiting activities to certain non-critical areas and altitudes within
designated wilderness and to certain periods of time. Preference and willingness to pay did

not differ significantly between wilderness users and non-users, indicating an overall public

value for mitigating the effects of Air Force activities over wilderness areas.

The contingent valuation survey further validated the GEIS case study and literature review

results. Respondents indicated that concern for solitude in wilderness settings was the

dominant issue, followed by concern for the wilderness character, annoyance from noise, and

disturbance of wildlife. Solitude and wilderness character are complex terms whose

definition can not be reduced to measures of noise or intrusion.
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4.6.2 Clmlcaton of Impacts

As a result of GEIS scoping, literature reviews, research, and evaluation of case study

airspace locations involving wilderness area overflight, two potential impacts of special

concern have been identified and are discussed below. These include violation of the

wilderness character of areas protected from a significant human presence and the

interference with actual wilderness use including solitude, enjoyment of wildlife viewing,

safety, and caretaker operations. Future site specific assessments of military airspace

proposals should focus on these concerns. It is essential that site visits be conducted to

agencies responsible for administrating wilderness areas (National Forest Service, National

Park Service, Bureau of Land Management) and citizens concerned with wilderness

preservation with whom they consult, to judge the potential impacts highlighted in the

matriL

Wilderness character is the pristine quality of an area which provides to the user a sense

of removal from the influences of industrial civilization. Flight activities can destroy such

a sense by noise intrusiveness and, indirectly, through accidentally or purposefully-deposited

detritus on the ground. Other public lands can be similarly affected and areas considered

for designation as wilderness can be adversely affected. These issues can be aggravated

further by failure to consult adequately with caretaker officials and concerned users. For

national parks and forests moreover, how adverse the impacts might be may be dependent,

in part, on the numbers of visitors to the affected wilderness area and the level and

intrusiveness of low altitude aircraft and the frequency of flights.
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Solitude can take two forms: isolation of the individual from all other individuals, and

isolation of either an individual or small groups from the normal constraints of working

life. Noise and/or the presence of the aircraft and their emissions can be significant

reminders of other people and of civilization and, thus, can disturb the wilderness

experience. Indications of the degree to which solitude may be violated can be provided

by federal/state agencies responsible for administering the land. Supplemental concerns can

be provided by national advocacy organizations.

E*Wt of wdaft

Any potential effect on wildlife can, in turn, affect the wilderness user's enjoyment of

wildlife. Effects on wildlife enjoyment can be direct, as when an animal runs away during

hunting or viewing. The effects can also be more general and affect the wilderness usee's

access to wildlife, as when a change in migratory path or staging area necessitate greater

expenditure of energy and time by the user. Such expenditure increases may be so great

as to make such enjoyment impractical or impassible. Results could be important even for

species of wildlife which are of little interest to wilderness users. Impacts should be

projected on the basis of the numbers and distribution of wildlife species and the numbers

and locations of low altitude aircraft expected from the proposed action.

Threats to safety can take two forms: threats to user safety and indirect effects resulting

from rescue and salvage efforts associated with military plane crashes. Hikers, dimbers,

skiers, and horseback riders see the challenges of wilderness areas as qualitatively different

from the dangers posed in urban society, and this is one of the reasons why they seek the
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wildern,.; ex perience. Although the dangers caused by low altitude flying activities may be

remrnoe, ibe -e are perceived potential risks to hikers, mountain climbers, and skiers from

avalancdh and startle reactions and to horseback riders from having their horses startled,

while these people are engaged in risky wilderness activities. Potential impacts should be

assessed on the basik of the amount of resources (e.g., steep mountains, ravines, horseback

trails available to wilderness users) and the numbers and locations of low altitude aircraft

sorties proposed for the airspace. over the wilderness area. Isolation of wilderness areas

may pose additional threats to pilots because of increased difficulty involved in rescue

efforts.

Inodwroe WM cartakw opwad=

Fimally, there may be interference with federal caretaker activities such as patrols, wildlife

counts, and fire fighting efforts. Aircraft used in these activities tend to be slow compared

with military planes. When the operators are concerned with directing their attention to

other activities, routine see and avoid precautions are difficult, and the risk of collision can

be increased. Close coordination procedures between the caretaker agency aviation office

and the military unit responsible for scheduling aircraft operations usually avoid potential

aviation conflicts. Impacts can be judged on the basis of the amounts of resources (e.g.,

acres of timberlands and numbers of monitored wildlife species) subject to caretaker

activities in the wilderness area and the numbers and locations of low altitude aircraft.
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4.7 WLDFE

4.7.1 SWumlry d Fkldhing

4.7.1.1 Ikwd kiWcb

Low altitude airaft flight could reduce wildlife populations by causing increased mortality

or reproductive failure or by causing wildlife to avoid the area disturbed by such flights.

Mortality and reproductive failures are common occurrences in the natural dynamics of

wildlife populations, which generally have a reproductive rate sufficient to balance mortality

and to maintain a stable or increasing population in suitable habitats. For common,

widespread species, low altitude aircraft flight in MTRs, SRs, MOAs, and RAs probably

does not have a great enough impact to produce a significant population reduction for two

reasons: (1) of the individual animals cxped to low altitude flight, only a very small

fraction experience mortality or reproductive failure; and (2) the percentage of the regional

population exposed to low altitude flight is too small to constitute a significant effect.

For species that concentrate in certain small areas (e.g., nesting colonies, waterfowl staging

areas), impacts of low altitude flight could have a more significant effect than on

widespread, more dispersed populations for the following reasons: (1) colonies and other

wildlife concentrations often occur in relatively expmd or open areas and are thus more

exposed to the sight and sound disturbance of low altitude aircraft; and (2) a low altitude

flight over a wildlife concentration would affect a greater proportion of the regional

population. Effects could be even more significant for threatened or endanger species,

whose regional population numbers are already very low and could be reduced by a

*lbs ,ctkwn wmnzm the ,imes beuded in t em ,udins mcadm (VoL M) ad the widfe
eumem (VOL IV, AMemf %)
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significant percentage if low altitude aircraft caused mortality of or reproductive failure in

a few individuals.

If wildlife avoid suitable habitats due to aircraft overflights, the effect on the population

is equivalent to the population effect that would be caused by habitat loss (i.e., usually a

population reduction at least in proportion to the amount of habitat lost). Similar to ca

involving mortality or reproductive failure as described above, the significance of the impacts

would be less for common species than for species' concentrations, threatened species, or

endangered species.

The available literature (reviewed in Appendix G) is not adequate to define precisely the

impacts of low altitude flying on wildlife at the population level; Le., the occurrence or

magnitude of wildlife losses within low altitude airspace cannot be estimated with the

precision that one could, for example, estimate population decreases associated with loss

of a certain amount of habitat that supports a known number of wildlife. The literature

does show, however, that impacts (e.g., a reproductive failure) can be expected to occur

at least occasionally in instances involving relatively few individuals. The isolated loss of

a few individuals is generally not a significant concern, because wildlife populations usually

soon recoup such losses if suitable habitat is available (endangered species can be an

exception). In this case, low altitude flying has no long-term impact.

4.7.1.2 kwmmnW &V,&

E~aftt nmA~vtto kqmaM

Whatever impacts that may be directly attributable to low altitude aircraft must be

considered along with consideration of other adverse pressures on existing wildlife

populations. The following section provides this perspecti The populations of many
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wildlife species across the U.S. continue to decline as a result of constant habitat loss,

which by far is today's number one problem in wildlife conservation. Agricultural

development and urban growth are the primary factors associated with lasses of a wide

variety of habitat types. Of the 215 million acres of wetlands in the U.S. at the time of

settlement, only 99 million remained in the mid-1970s. Annual losses averaged 458,000

acres from the 1950s to the 1970s, with agricultural development accounting for 87% of the

losses (Tiner 1984, Goldstein 1988). Annual losses around 1984 were about 300,000 acres.

Most wetland losses have been a result of public policy, implemented at public expense

(Allen 1985). Conversion of forests to cropland and intensification of agriculture also have

been responsible for the population declines of many upland wildlife species (Brady 1988).

Extensive areas of bottomland hardwood forests, which are highly productive of wildlife,

have been particularly hard hit by clearing for agriculture (Goldman-Carter 1988).

Extensive grazing on private and public lands in the plains states and western states

continues to restrict the population levels of many wildlife species of riparian habitats,

wetlands, and uplands (Strassmann 1987; Franklin 1988). A number of species have been

reduced due to the effect of DDT but seem to be recovering since the ban of this pesticide

in the U.S. Many species have become threatened or endangered due to habitat loss, with

pollution and human disturbance of breeding areas being less major causes of population

decline. Notwithstanding the recent federal enactment of a number of agricultural and

wildlife conservation programs (Wildlife Management Institute 1988) the outlook for the

future is one of continuing population declines and extinctions due to habitat loss associated

with the demands of an expanding human population.

Low &M, id a#tWe h*

The Air Force's approximately 800 low altitude airspaces nationwide cover almost one

million square miles, which represent about 25% of the total land and fresh water area

within the United States including Alaska. The daily average number of sorties is about
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2 1/4 for each route and about 18 on each MOA. Although the average number of flights

in MOAs are more numerous than those in MTRs, they occur over a wider area and are

not concentrated over certain spots or along centerlines as in many MTRs. Thus, individual

birds or animals under a MOA may not be exposed to nearby aircraft any more than those

under an MTR. MTRs cross each other at many points, and wildlife at such points would

be exposed to the flights along both of the crossing MTRI.

InawrnmWa impws of low afttu 9igt and non-aaton actlvi

The principal concern is whether the effects of low altitude flying add significantly to

existing stresses (e.g., habitat loss) on wildlife and result in additional long-term reductions

in wildlife populations. A significant adverse effect would occur if long-term low altitude

flying had a consistent impact (e.g., annual reproductive failure or behavioral avoidance of
the flight area) that resulted in a reduced population under the low altitude airspace. Such

an effect would be equivalent to and additive with impacts of habitat loss (i.e., permanently

reduced populations). No such aircraft impact on wildlife under low altitude airspace has

been documented, but no systematic study to detect such impacts has been conducted.

Several studies have reported wildlife avoidance of habitats in areas of frequent helicopter

flights and/or landings. Overall, available literature (Appendix G) suggests that low altitude

flying is not highly disruptive of wildlife reproduction, behavior, or survival and has

negligible incremental impact in comparison with other factors affecting wildlife populations.

Interviews with wildlife biologists in conjunction with the case studies appear to support

these conclusions from the literature, recognizing the limitations of such observations in the

absence of scientifically obtained data.

Any impact on threatened (T) and endangered (E) species is a significant concern because

of the low population levels of these species. The total population of such species is often

less than the human population of a single small town. For example, a few species and
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their total estimated populations are as follows: wood stork-11,000 breeding adults (Ogden

et aL 1987); Eskimo curlew-50 birds (Gollop 1988); whooping crano-170 birds (Lewis

1966); and piping plover-4000 birds (Haig and Oring 1987). Any low altitude flying over

breeding areas, nesting areas, or other important habitats of such species could have a

serious impact

Available evidence suggests that impacts on wildlife do not increase in direct proportion

to the number of flights over a particular area. The basis for this conclusion is that many

wildlife species appear to become accustomed to low flying aircraft (Appendix G). If this

is true, an increase in low altitude flight activity, such as development of a concurrent

airspace, would generally have less cumulative impact on wildlife than would establishment

of a new airspace to support the increased activity.

The results of the 12 GELS case studies can be summarized in terms of threats to

endangered species and other wildlife. For endangered species, a majority (7) of the twelve

case studies resulted in impacts that were considered to be low or negligible according to

criteria developed for the assessment and discussed in Sect 4.7.2. The five moderate ratings

reflect a combination of the presence of endangered or threatened species, the uncertainty

about impacts, and the concern of state officias. For other wildlife, findings are related

primarily to the presence of game animals, raptors, and nesting or resident waterfowl as

affected by uncertainty of impacts and concerns of state officiak The high number of

moderate findings may indicate a need to review airspace for possible conflicts and

emphasizes the importance of site-specific analyses of proposed airspace.

4.7.2 ClasulIdcaion of kqpmcmt

As discussed above, wildlife responses to aircraft range from apparent disregard (wildlife

in many cases apparently tolerate aircraft without adverse effect) to various fi*ht reactions
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(e.g., panic fleeing), and vary with species, season, reproductive status, previous ex3osure

to aircraft, aircraft type, distance from the aircraft, and other factors. Low altitude flight

could cause wildlife to avoid the disturbed area or to experience reproductive failure, both

of which could result in reduced wildlife populations. Sensitive wildlife can be affected

adversely by low flying aircraft in cases of relatively severe disturbance or at times when

they are particularly sensitive to disturbance. Species of particular interest included

threatened and endangered species, raptors, migratory waterfowl, and game species.

Impacts are categorized in Table 4.7.1. The categorization contains elements of both

intensity and context. For example, the difference between moderate and high impacts

for endangered species relates to the number of breeding individuals involved and the

degree of effect on them (intensity). Similarly, the meaning of the phrase "particularly

important wildlife" will be conditioned by the situation of a particular wildlife species. A

species may be considered important because its range or numbers are limited in a

particular state even though it may be common elsewhere (context). For this reason, the

concerns of state officials are of particular importance.
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4.8 LNESTOCK AND POULTRY"

4.8W Smmwy of FkxkW

Published literature on the effects of subsonic, low altitude jet and helicopter flights on

domestic fowl and livestock is relatively limited. Aircraft were shown to affect fowl and

ivestock adversely in some instances when the flights were very close to animals and the

disturbance level was very high. Although adverse effects may occur only rarely, they must

be anticipated and precautions taken.

Turkey flocks kept inside turkey houses sometimes piled up and experienced high mortality

rates due to aircraft noise and a variety of disturbances unrelated to aircraft. Pileups with

significant mortality in chickens were not reported, and the growth, egg laying rate,

reproductive function, and hatchability of eggs were not affected adversely by aircraft or

simulated aircraft noise.

No adverse effects of subsonic flight were reported for dogs, mink, or pigL Horses and

sheep reacted strongly to low altitude aircraft by usually running for a short time, but no

injuries or other adverse effects were reported in the literature.

Dairy cows in fields sometimes reacted strongly to low altitude aircraft but soon resumed

normal activities. Cows near airfields showed no reduction in milk production compared

to cows in areas relatively unaffected by aircraft. Although cattle in fields often appeared

to be startled by low altitude flights, adverse affects generally were not reported. Cattle in

corrals or feedlots sometimes stampeded when aircraft flew low overhead, breaking through

the fences and injuring themselves.

*Isb aectim momauizesm the WOd in the mc udies ueti (VoL m) Mad Me blwoc
Wad poultry mumemn (VOL IV, Appeaf H)
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In contrast to concerns for the health of wildlife populations, livestock and poultry concerns

center on the financial profits of breeding, raising, and maintaining animals in an artificial

environment. The focus of concern is on possible financial losses of the individual farming

operation rather than on declines in populations of organisms. "Population" decline or

survival of individual breeds of livestock and poultry is not an issue, and habitat loss is not

a factor. Consequently, any advente impact in this sense is not an issue except as it may

relate to the individual farmer and the issue of SOcioeconomics.

The available literature and case study findings suggest that low altitude flying only rarely

has significant impacts on livestock or poultry of individual farming operations under low

altitude airspace (Appendix H). Such impacts could increase if the frequency of low

altitude flying in the airspace were increased, and thus the farmer could experience

increased financial losses. The increase might not be directly proportional to the number

of low altitude flights, because some animals would probably become somewhat accustomed

to the flights. Similarly, losses to multiple farmers could affect the economy of an area.

The establishment of new ainspace would have impacts on additional farms, and the degree

of impact would probably be directly proportional to the amount of land area subjected to

low flying aircraft.

In conclusion, the greatest concern for livestock centers on dairy cattle and beef cattle in

concentrated situations, such as feedlots. Effects on sheep and horses appear minor, and

no effects are reported for dogs, mink, or pigS For poultry, the greatest concern arises

from piling on in turkey flocks; pileups with chickens were not reported and growth and

reproduive functions (e.g, egg laying) were not affected.

Results of the case studies conducted as part of the GEIS generally supported findings of

the literature review. E=ept for two case studies, in which impacts to livestock were
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considered to be moderate, all impacts were judged as either negligible or low. Negligible

and low ratings occurred primarily as a result of absence of animal concentrations under the

airspaces and lack of concern on the part of officials.

Conversely, moderate ratings resulted from greater concentrations of animals coupled with

a degree of official concern. The occurrence of some moderate ratings emphasizes the

importance of identifying and analyzing livestock and poultry for each specific airspace

proposal, since these populations will vary considerably from one area to another.

4.82 Caasflitlon o knpac

Livestock and poultry impacts can be addressed at two levels: the overall extent of the

livestock and poultry resource within the entire proposed airspace, and the potential for

impacts on individual livestock and poultry operatiom. First, if important livestock and

poultry resources are absent or located in few areas under the airspace, the impacts would

be generally inconsequentiaL There is a potentially high overall impact if resources are

present in substantial numbers throughout the area under the airspace. Second, potential

impacts on individual farmers could be high if one or more sensitive operations were

present anywhere under the proposed airspace. For example, a large turkey farm could

experience substantial financial losses if turkeys piled up and smothered as a result of a low

flying aircraft If either level of impact were determined to be high, modification of the

proposed airspace is to be considered as a means of minimizing potential impacts.

As with other resources, it is helpful also to describe impacts in the context of their

importance to society as a whole. A high impact to a few farmers may be bad for them

as individuals but of little real consequence to society since their numbers are so small
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4.9 AIR QJALI'n'

4.9.1 Summuy of Fkings

The Airspace Database (see Sect. 1.4 and Appendix A for description) was combined with

aircraft engine emissions data to produce nationwide total emissions estimates of each air

pollutant of concern for WT~s, MOAM and RAs. For each airspace, the annual emissions

from each aircraft type were obtained as follows:

Emission rate x Sortie duration x Annual # of sorties
[Ib\hr] [hr]

Emission rates for each aircraft type were based on an 'intermediate mode of engine

operation (Seitchek 1985). The sortie durations for MTRs and SR& were obtained for

each aircraft type by dividing the low altitude mute length by the average airspeed for

that aircraft. For MOMs and RAs, the sortie durations were assumed to be one-half hour

for each aircraft.

The assessment of air quality impacts from low altitude flights (Appendix I) utilized

atmospheric dispersion models, together with aircraft engine emissions data. The levels of

air pollutant concentrations predicted by these models were far below levels that would

cause adverse impacts on health or welfare (see NAAQS in Table LM). Also, the levels of

predicted impact would probably be so low as not to be measurable using standard air

pollution monitoring equipment However, ground-level air pollutant -oncentration caused

by some low altitude airspaces could consume a substantial fraction (5%-50%) of the PSD

Class I air pollution increments, which apply in certain national parks and wilderness areas,

ihbjs uctim sumniarhes dhe nandy. iduded in the am stuies section (VOL Mi) sad the air qualt
uMMDM (VoL TV, Appe*
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international parks, and other areas redesignated from Class II to Class L The PSD Class I

increments were not established as a threshold for potential effects on biota, but rather

were set, somewhat arbitrarily, at very low levels in an attempt to maintain pristine air

quality.

In order to place air quality impacts of low flying aircraft in a broader context, the
estimated national total low altitude emimons for the three categories of airspaces were

compared with the total estimated annual man-made pollutant emissions for the nation

(EPA 1988) as shown in Table 4.9.1. The comparison indicates that for all pollutants, the

nationwide percentage of air pollutant emitted into the lower atmosphere by low altitude

military flight operations is well below 1%. Given the very low proportion of low altitude

flight emissions to national emissions, the incremental impacts of these aircraft emissions

with regard to regional and national scale air pollution problems (e.g., acid rain, regional

haze) is clearly insignificant.

Impacts to air quality in the case study airspaces (see VoL MI) were predicted using the

dispersion models and methods described in Appendix L The predicted impacts to ambient

air quality for each case study airspace were compared with National Ambient Air Quality

Standards (NAAQS-eee 40 CFR 50), and Prevention of Significant Deterioration of air

quality (PSD) increments (40 CFR 52), which are shown in Table 3.3.9. Air quality impacts

were assessed according to the fractions of NAAQS or PSD increments represented by the

impacts. No discussion of the impacts on visibility are provided for any cue study airspace,

because the effects of aircraft exhaust emissions on visibility were judged to be insignificant

for all types of military aircraft included in this study. This determination was made in

accordance with EPA regulations which define "adverse impact on visibility" (40 CFR 52.21)

and was based on the analysis described in Appendix L
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The predicted incremental air quality impact of each caue study airspace (including

concurrent airspace traffic) was categorized according to the fraction of the NAAQS or

PSD increment represented by the impact. Thus, the impact categories determined for

each case study airspace are actually representative of the total ground-level air quality

impacts from all scheduled low altitude military training flights traversing the case study

airspace.

The air quality assessment for the case study airspaces indicated that incremental air

pollutant concentrations from MOAs and RAs would be less than 5% of NAAQS, PSD

Class II increments, and PSD Class I increments. Incremental air pollutant concentrations

were also predicted to be less than 5% of NAAQS and PSD Class II increments for all case

study MTRs and SRs. Maximum predicted pollutant concentrations for some MTRs were

in the low impact category (5%-50%) with respect to PSD Class I increments. Only one

of these MTRs actually passed over a PSD Class I area.

In addition to the case study analyses, an additional analysis was conducted to estimate

the "worst-case' local air quality impacts associated with any existing military airspace in the

nation. On an airspace scale, cumulative air quality impacts could be a concern where

relatively high numbers of aircraft use the same concurrent segment of airspace. Based on

results from the case study analysis it was concluded that NO. emissions, compared with

emissions of other pollutants, were of greatest concern fc. potential local air quality

impacts. It was also concluded from the case study analysis that MOA and RA emissions

are of little concern when those emissions are distributed a: an area source. If MOA and

RA emissions were concentrated along a particular flight path, the impacts would tend to

be higher as with MTRs. Thus, analysis of worst case local impacts focused on NO2 (all

NO, conservatively assumed to be NO2 ) impacts in conjunction with MIRs, particularly for

those routes where there were a large number of concurrent routes with relatively high

emissions.
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The aircraft emissions database and Airspace Database were used to produce a list of all

routes ranked by the calculated NO. (as NO2) emissions per unit length of route. Several

of the mutes having the highest emissions per unit length were inspected on the Area

Planning AP/1B Charts showing UMT , in order to determine if any of these mutes had

concurrent mute segments. After summing the emissions for some of the concurrent route

segments it became apparent that the concurrent route segment with the greatest combined

NO. emissions per unit length was associated with several converging routes over west-

central Nevada, near the town of Fallon. Most of this flying activity is Navy and not Air

Force, however.

Maximum potential NO2 impacts under the above concurrent airspace were estimated using

the Single Aircraft Instantaneous Line Source (SAILS) dispersion model and the

methodology described in Appendix L All NO. emissions were conservatively assumed to

be in the form of N02. The maximum predicted annual NO2 concentration was 1.4

micrograms/• 3, which is 1.4A, 5.6%, and 56% of the corresponding NAAQS, PSD Class

II increment, and PSD Class I increment, respectively.

There are no PSD Class I ar-.- near this worst-case airspace, and it is highly unlikely that

such a high activity airspace wou be established over or very near a Clam I area in the

future. Based on the air quality significance of impact criteria (see Sect. 4.9.2 below) the

predicted impact is insignificant (<5%) with respect to the NAAQS. The impact is barely

over the 5% threshold for potential significance with respect to the PSD Class 1 increment.

However, because of the conservative modeling assumptions (see above and Appendix I),

it is expected that mimum NO2 concentration would be insignificant (<5%) even with

respect to the PSD Class II increment.
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4.9.2 Chmicalon of Imlnaci

Using the above findings, the following table (Table 4.9.2) was developed to categorize

the intensity of air quality impacts generated by engine emissions from low flying aircraft

For most airspaces, the impacts will be negligible as shown by the GElS analysis. Only if

the airspace is an MTR or has similar flight patterns and it intersects a PSD Class I area

(Fig. 3.3.9) is an air quality analysis necessary. Over PSD CGis I areas, the aircraft

emissions are not likely to cause a problem in and of themselves, but they may exacerbate

already existing problems. Impacts to air quality are predicted using the dispersion models

and methods described in Appendix L -

Table 4.9.2 classifies air quality impact levels according to the fractions of NAAQS or PSD

increments represented by the impacts. No discussion of the impacts on visibility are

required for airspace proposals because the effects of aircraft exhaust emissions on visibility

were judged in the GEIS to be insignificant for all types of military aircraft. This

determination was made in accordance with EPA regulations which define "adverse impact

on visibility" (40 CFR 52.21) and was based on field observations as described in

Appendix L

The predicted incremental air quality impact for a proposed airspace (including concurrent

airspace traffic) is categorized (high, moderate, low or negligible) according to the fraction

of the NAAQS or PSD increment represented by the impact. If an air quality impact

analysis is necessary (i.e., proposed airspace is an MTR intersecting Class I area(s)), the

impacts from concurrent airspace traffic should be accounted for in the air quality impact

analysis. Thus, the impact categories determined for each airspace would be representative

of the total ground-level air quality impacts from all scheduled low altitude military training

flights traversing the proposed airsae
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The intensity and context of impacts are incorporated in Table 4.92. Although the

categorization is based on quantitative contributions to NAAQS and PSD increments, which

is impact intensity, the NAAQS and PSD increments are based on Environmental

Protection Agency judgements about the consequences for society of resulting levels of

pollution, which is a contextual consideration.

4.10 HEALTH AND SAFEIY

4.10.1 Summary d Fndings

Non acoustic health effects refer to the risks and potential hazards to people and animals

caused by low flying aircraft engaged in specific activities. These activities sometimes

involve radio frequency emissions from aircraft or ground based radar systems, laser usage

during navigational and targeting training missions, and flare or chaff dispersal during

electronic countermeasure training missions. Safety related concerns from low altitude flying

operations include aircraft crashes (mid air, ground impact, and bird collidons) and

accidental release of ordnance (bombs or missiles) from aircraft.

Radi keqwy (RF) m~wrift

Radio frequency (RF) emissions from aircraft radar systems are of very low intensity.

Receptors under low altitude airspace would experence very short duration exposures of

low power levels so no radiation hazard exists. RF emissions from more powerful ground

based radar system are below permissible exposure limits set by the American National

Standards Institute (ANSI) and Air Force Occupational Safety and Health Standards

(AFOSH). Siting criteria and emission level analysis are conducted for site specific

"hIb actim srmmursm the ansms cuded in= he CM ie sectnim (VO. ) Md the eal
and fty ramamem (VoL. , I, ).
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proposals involving radar systems so that exposure levels will be well below accepted

standards (see VoL IV, Appendix J for more discussion).

Some Air Force testAraining missions may include laser enhanced navigation or weapon

systems. These systems are used only at approved locations under scheduled and controlled

conditions. Specific procedures for testing/operation of these systems are set forth in ANSI

and AFOSH standards. Most lasing operations are conducted in airspace over DOD owned

land and on targets within DOD owned land so that there is no danger to the public. The

Low Altitude Navigation and Targeting Infrared System for Night (LANTIRN) is used by

F-15, F-16, and A-10 aircraft and provides terrain following and infrared imagery to displays

in the aircraft. It also provides these aircraft with target acquisition/weapon guidance

capabilities using two laser modes, one for combat and one for training (eye-safe). The

LANTIRN laser operating in the combat mode is a hazard to eyes at a distance of several

miles. Because of the hazard posed by the laser in the combat mode, it will be used only

on DOD controlled land under specific safety precautions. The eye safe version of the

LANTIRN system is developed for use by aircraft operating on military training routes.

Since the LANTIRN training mode laser is the only laser operation currently permitted

beyond the borders of DOD land, there are no laser operation impacts associated with the

overflight of public and private land by Air Force aircraft.

Ch&7 and sms

Chaff and flares are released from aircraft during specialized low altitude training missions

to deceive tracking radar and heat-seeklng guidance systems. Chaff and flare releases are

conducted over DOD owned land or non DOD land that has been environmentally assessed

for such purposes. Health effects from the ue of chaff include the potential for ingestion
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of aluminum and the inhalation of chaff fibers. The small concentrations of aluminum and

fiberglass fibers dispersed in the form of chaff and the wide dispersal characteristics of chaff

preclude any potential for harmful exposures by ingestion. Health effects associated with

the use of flares include the potential for hazardous dud flares on the ground, vegetation

fires, and magnesium oxide emissions. Flare drops over DOD owned land greatly reduce

the potential for impacts as public access is prohibited and vegetation is sparse. Flares

dispersal over non DOD land assessed for such purposes are equipped with igniter

mechanisms that remain with the aircraft and are less hazardous as duds. Minimum flare

release altitude is prescribed at 500 ft AGL to prevent the possibility of fire.

AIrcnt acokbres

Interviews with residents living under the GEIS case study airspaces clearly indicate that

the primary safety concern is fear of aircraft crashes. A review of major air mishaps during

the last 10 fiscal years involving Air Force aircraft at low altitudes indicates an accident

rate of 1.5 per 100,000 flying hours per year. This is proportionate to the accident rate of

all Air Force aircraft involved in every type of flying operation. Therefore low altitude

flying activity does not result in greater accident potential than conventional military flying

operations. In addition, the probability that an accident from flying at low altitudes will

injure or kill a person on the ground is extremely remote. During this 10 year period no

civilian either on the ground or in the air has been killed as a result of Air Force low

altitude flying operations.

4.11 MfLTGAfTON

An important part of the NEPA process is the identification of measures the Air Force

can take to mitigate adverse impacts resulting from its actions. There are four categories

of measures the Air Force can consider in eliminating or reducing the extent of adverse
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impacts created by low altitude flying operations. The mitigation categories are discussed

below and include:

"* general airspace siting policies designed to reduce generic impacts;
"* mitigation of impacts by avoidance;
"* mitigation of impacts by improved information; and
"* mitigation of impacts by compensation.

4.11.1 Gwe a M spae Sln POlice Desged to Redue Genmeic bi

Generally, the best way to reduce adverse impacts from low altitude flying operations is to

avoid flying over sensitive resources in the first place. However, since the Air Force must

fly many low altitude sorties over a considerable portion of the land area of the United

States in order to maintain combat proficiency, it is impossible to eliminate all adverse

impacts. Thus, the initial approach to mitigation should be to site airspace over land areas

with relatively few sensitive resources. Normally, the Air Force tries to fly over sparsely

populated areas, and this approach is preferred in respect to human impacts in that fewer

people are affected by low altitude flying operations. The GElS established that population

density, by itself does not contribute to the degree of impacts xperienced by people living

under a low altitude airspace. In other words individuals living in sparsely populated areas

are not more or less adversely affected by low flying planes than individuals living in more

densely populated areas. This being true, the Air Force likely is following the correct policy

in attempting to disturb as few people as possible by flying in remote area.

In locating low altitude airspace in remote areas, however, the Air Fore must also avoid

adverse impacts to protected areas. The protected areas are frequently dedicated to wildlife

and other natural resource preservation as well as mociated human recreational activities,

with which low flying aircraft are not compatible. Pmtected areas normally include national

parks, wilderness areas, national refuges, national monuments, and national wild and scenic
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riers. These protected areas are typically fairly large and can be identified normally from

readily available maps. Other large, specially designated areas such as national forests and

Indian reservations, which have multiple use areas that may or may not be compatible with

low altitude flying operations, are not as sensitive in a generic sense but require close

attention in the scoping and assessment process to ensure that sensitive receptors are

avoided.

4.112 Mitigatdor of knpacts by Avokidanc

Once a proposed low altitude airspace has been generally defined, it frequently is possible

to mitigate impacts by not flying near sensitive resources whether they are wildlife nesting

areas, human habitations, cattle feedlots, or other receptors. A thorough public scoping

process helps identify these receptors. Mitigation can involve altering the configuration of

the airspace or prohibiting aircraft from flying within a specified distance of the sensitive

receptor. MTRs and SRs lend themselves well to routing around the sensitive resource,

whereas MOAs and RAs have more compact configurations that are less conducive to

avoiding such resources. All types of airspace, however, can specify that sensitive sites are

to be avoided by low altitude aircraft, as long as the sites are not so numerous as to

interfere with training objectives. Impacts to most sensitive resources can be reduced

substantially if they are avoided by about one-half mile. Some particularly noise sensitive

human facilities, such as schools, hospitals, nursing homes, and outdoor recreational centers,

should be avoided by approximately one mile. The airspace proposal can incorporate

changes in dimension or prohibitions against close overflights as part of the proposed action,

thus formalizing the avoidance of some identifiable impacts through careful delineation of

the airspace and specification of flying procedures.
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4.11.3 UNgmdon of hnpacf by hiprovsd k~onmaon

The GEIS scoping process that included public officials, Indian tribes, and surveys of people

living under case study airspace elicited many comments indicating that adverse impacts can

be reduced if the Air Force provided more information to the public about its low altitude

flying operations. Citizens tend to be more accepting of the aircraft if they know the

reasons for their low altitude flying. Such information indicated to some people that there

is a reasonable explanation as to why the planes fly low and, as a result, the sense of

uncertainty and even concern felt by some people is reduced. As a part of future airspace

proposals, one technique for decreasing adverse social impacts is to distribute information

documents detailing what the Air Force wants to accomplish with the airspace. ThIs activity

can be carried out in conjunction with scoping meeting. In addition the Air Force can

provide news releases to local media.

Another way of providing information to interested parties is to maintain a toll free

telephone number through which the caller can obtain Air Force flying schedules for any

low altitude airspace in the count/. This provision can make other users aware of Air

Force activities and can provide them with a means of planning their flights accordingly,

being especially attentive to FAA procedures that govern flying in these low altitude

airspaces.

4.11.4 M~gaio of MnaM by CC)iP Ai-od

The final category of impact mitigation is compensation for damages. Whereas the other

three categores of mitigation seek to reduce impacts before they occur, this category is

intended to mitigate adverse impacts in the event they occur.
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The Air Force is legally responsible for any damages that can be shown to have occurred

as a result of its low altitude flying operations. On a case-by-case basis farmers who can

demonstrate that they have lost poultry from aircraft induced piling can be compensated by

the Air Force. Land owners who experience property loss from an aircraft accident can

receive damage compensation.

The process generally requires that the individual claiming damages contact an Air Force

base and request assistance. The Air Force will investigate the damage claim and reimburse

the individual, if the claim appears to be justified. The claimant has recourse to the judicial

process, if he or she is dissatisfied with the Air Force's response.
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5. UST OF PREPARERS

Timothy E. Aid"h, Ph.D. in Epidemiology from the University of Texas, is Director
of the North Carolina Central Cancer Registry and holds academic appointmernt, at the
Universities of Miami, North Carolina, South Carolina, Tennessee, Texas, and Utah.
He was a research associate with Oak Ridge National Laboratory (ORNL) for four
years and was a health effects lead investigator when the GElS project was initiated.
He specializes in occupational epidemiology and disease surveillance and rare health
events. Dr. Aldrich has 15 years of experience, 27 publications, and served as a primary
consultant for the GElS Health Effects Study.

Bryan Bodner, P.E., Captain, U.S. Air Force, Project Manager, B.S., 1982, Civil
Engineering, University of Florida, M.S., 1987, Civil Engineering-Structures, University
of Texas, Austin. Years of experience: 7.

C. R. Boston, Ph.D. in Chemistry, is a Program Manager in the Integrated Analysis and
Assessment Section at Oak Ridge National Laboratory. His area of specialty is in
environmental impact analysis. He has 35 years experience and 92 publications.

Robert B. Braid, Jr., Ph.D. in Political Science from the University of Tennessee, is
group leader for the Technology and Social Systems Group and specializes in the areas
of social impact assessment, technology assessment, and policy analysis. He headed the
teams that conducted the environmental assessments for the U.S. Strategic Air
Command low altitude flying operations and is leading the ORNL team developing the
GELS. He has conducted a variety of institutional assessments and public acceptance
studies. He has 18 years of experience and 46 publications, and has been at ORNL for
11 years.

J. B. Cannon, Ph.D. in Mechanical Engineering, is Section Head of the Integratod
Analysis and Assessment Section at Oak Ridge National Laboratory. His area of
specialty is in environmental impact analysis. He has 12 years experience and over 30
publications.

Robert C. Duncan, Ph.D. in Biostatistics from the University of Oklahoma Medical
Center, is Professor and Chief of Biostatistics for the University of Miami Department
of Oncology. He is also the Director of the Florida Cancer Data System. He
Specializes in studies of cancer, pesticides and other environmental hazards and
technology innovation in medical education. Dr. Duncan has 26 years of experience,
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49 publications including a biostatistics textbook, and consultant for ORNL on the GEIS
Health Effects Study.

Clay F. Easterly, Ph.D. in Physics from the University of Tennessee, Knoxville, is group
leader for the Health Effects and Epidemiology Group. He specializes in human health
effects resulting from fusion energy, various low-level toxic agents, extremely low
frequency electromagnetic energy and other environmental exposures. He has directed
a variety of major research efforts on human health response to energy and
environmental factors by facilitating the contributions of specialists from numerous and
diverse disciplines. Dr. Easterly has 17 years experience, 83 publications and hzs been
at Oak Ridge National Laboratory (ORNL) for 17 years. He had overall responsibility
for the GEIS Effects on Noise and on Structures.

Charles W. Hagan, B.S. in Biology and M.A. in English Language and literature from
Virginia Polytechnic Institute, is a technical writer/editor at ORNL He assists the
research staff in the preparation of environmental impact analyses and documentation.
He has 9 years of experience.

Charles B. Hamilton, Dr. P.H. in Public Health from the University of Oklahoma, is a
Professor of Public Health with the University of Tennessee, Knoxville and Director of
an Accredited MPH degree program. Dr. Hamilton specializes in the areas of health
policy analysis, environmental health risks, public health administration/planning and
coordinator of multi-disciplinary projects. He has 19 years of experience, 13 publications
and has been an Oak Ridge National Laboratory (ORNL) consultant for 2 years.

Frank Kornegay, obtained a B.S. in Meteorology and an M.S. in Atmospheric Sciences
from Purdue Ut versity. He has been employed at Oak Ridge National Laboratory
since 1978, conducting research and evaluating noise and atmospheric impacts associated
with various energy technologies and aircraft operations. Mr. Komegay has contributed
to more than 75 environmental impact analyses.

R. L Kroodsma, Ph.D., Zoology, North Dakota State University, Fargo, 1970;, M.S.,
Zoology, North Dakota State University, Fargo, 1968, BA, Biology, Hope College,
Holland Michigan, 1966. He has 15 years of experience in environmental impact
assessment.
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Danielle Laborde, M.P.H. in Parasitology and Laboratory Practice from the University
of North Carolina, is a doctoral student in epidemiology at the University of North
Carolina. She specializes in infectious disease epidemiology and study of environmental
risk factors. She has 7 years of experience in clinical bacteriology in hospital settings
and was a product specialist for a French-based company which created a rapid
identification system for microorganisms. She has 12 years of experience and served as
an Oak Ridge National Laboratory (ORNL) research associate for the GEIS Health
Effects Study.

B. Darlene Luley, B.S. in Business Administration from the University of Tennessee,
Knoxville, specializes in the areas of socioeconomic data gathering, social surveys, field
interviews, project support, costs analysis, and coordination of scoping and public
hearings. She has been employed at ORNL for 6 years and has worked on several
environmental impact statements and assessments.

Edward I. Lielhsu M.S. in Meteorology from Pennsylvania State University, specializes
in the areas of air pollution, dispersion modeling, and data base management. He is
a research associate in the Atmospheric Sciences group, where he conducts dispersion
modeling of air pollution emissions and evaluates air quality in preparing environmental
assessments and environmental impact statements. Before coming to ORNL, Liebsch
worked as an environmental scientist for the North Dakota State Department of Health.
He has 7 years of experience and 5 publication.

'lTmnm W. Mmaon, Ph.D. in Industrial and Organizational Psychology from the
University of Tennessee, Knoxville, is President of T1homas W. Mason Associates, P.C.
and currently a Faculty Member at UTKL He assisted in statistical analysis and
consultation.

Jay McCain, Attorney-Advisor, AFRCE-BMS/DES, B.A., 1965, Chemistry, University
of Washington, Seattle; J.D., 1977, University of Puget Sound, Tacoma. US. Air Force
pilot 1965-1970. Years of experience-12.

Steve Rayner, Ph.D. in Anthropology, from University College, Imndon, has analyzed
global decision making about the greenhouse effect, the conditions for economic activity
after nuclear war, the perceptions of radiation hazards in medicine, and the institutional
requirements for a future generation of energy technologies in relation to their societal
acceptability. He also has investigated the qualification and certification of quality
a ne/quality control personnel for the NRC, the social impact of a high frequency
radio cmmunication facility, low-level flight paths, and closure of uranium enrichment
facilities. He has 11 years experience and has written or edited six books in addition
to 41 publications.
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John KL Reed, Received his Ph.D. in sociology from Cornell University. He is
presently a research staff member and group leader of the Energy and Environmental
Applications Group, Energy Division, Oak Ridge National Laboratory, Oak Ridge,
Tennessee. He has broad interests in the area of Energy and the environment. Reed
is a contnibutor to numerous environmental impact statements, and has done
considerable work in the evaluation of energy conservation programs for the State and
Local Programs Branch of the U.S. Department of Energy. He helped to design and
conduct a series of workshops on program evaluation for state energy offices. In recent
years he worked on the load management portion of the Athens Automation and
Control experiment, Athens, Tennessee, a project sponsored by the Office of Energy
Storage and Distribution, Electric Energy Systems Programs, U.S. Department of
Energy. Most recently Reed has been involved in the design of computer based
decision support systems.

Lout•il. W. Rcker4 B.S. in Chemistry from the University of Kentucky, has performed
socioeconomic assessments for environmental impact statements and assessments for U.
S. Air Force, Department of Energy, and Federal Emergency Management
Administration projects, ranging from synthetic fuels to low altitude flying operation.
Secondary interests lie in data storage and retrieval on a national leveL Previously, she
worked for twelve years as a chemical translator (11 languages) in many scientific and
technical disciplines, and as a chemical librarian. She has 13 years of experience and
34 publications.

James W. Sausbury, M.S. in Urban Planning from the University of Tennessee,
Knoxville, specializes in airport land use compatibility planning, military airspace, social
impact assessment, and database management He is employed as a researcher by the
University of Tennessee, and has worked as a consultant on the GELS for two years.

Susan Schmnayder, BA in English from Nicholls State University, Thibodaux,
Louisiana, specializes in sociolinguistics and ethnographic fieldwork. She is currently
pursuing an MA in anthropology at Louisiana State University, is employed as a
researcher by the University of Tennessee, and has worked as a consultant on the GEIS
for one-half year.

Mark S Ph.D. in Social/Linguitic Anthropology, from Northwestern University,
conducts social and environmental assessments for the Army Chemical Weapons
Demilitarization Project and other projects. He a co-prncpal investigator for
perceptions in risk assessments. He has 11 years of cexpience and 11 publications.
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Martin Schweitzer, M.S. in Urban Planning from the University of Tennessee, managed
the evaluation of the Weatherization Assistance Program for the Department of Energy,
developed a data base for the U.S. Air Force Generic Environmental Impact Statement,
coordinated a social assessment of several U.S. Air Force training mutes, and evaluated
a variety of energy conservation programs, including solar energy and earth-sheltered
housing. He has 11 years of experience and 36 publications and has been at ORNL
for 11 years.

Kenneth R. Singeg, Major, U.S. Air Force, Program Manager, Airspace and Range
Planning, HQ USAF/LEEVX. BS., 1974 Civil Engineering, Syracuse University. M.S.,
1976 Engineering Management, Air Force Institute of Technology. Years of experience:
14.

John IL Sollid, Chief Environmental Protection Branch, AFRCE-BMS/DEPV. B.Arch.,
1968, Architecture, Tulane University, New Orleans, Louisiana. He has 16 years of
experience.

Louis C. Sutherland, Deputy Director and Chief Scientist at Wyle Laboratories misted
in characterizing the effects of low level aircraft overflights on structures at a level of
detail appropriate for use in the GEIS.

Warren Wcbb, Ph.D., Terrestrial Ecologist/Entomologist, has conducted research on
insect populations and communities, concentrating on their roles in ecosystems and
relationships with plants. He has participated in impact analyses of nuclear power
plants, geopressure and geothermal resource development, synthetic fuels, oil shale
mining and processing, uranium mining and milling, and small hydropower developmenL
These research and assessment activities have been conducted in agricultural systems,
deciduous and coniferous forests, arid grasslands, and tropical savannas.

Amy K. Woaif Ph.D. in Anthropology from the University of Penns*aa, is
investigating public responses to and acceptance of Air Force low altitude training
activities. In addition, she is reviewing for the Department of Energy scecnomc
aspects of their planned first high-level radioactive waste repository. She has studied
perceptions of industrial risk in community settings, messed community responses to
plant closures, and evaluated the Department of Energy Weatherization Assistance
Program. She has 6 years of experince and 22 publcatiom and has been at ORNL
for four years.
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6. GLOSSARY

AIR FORCE REPRESENTATIVE (AFREP)-An Air Force officer stationed at an
FAA regional office and accredited by the Seetary of the Air Force to provide US.
Air Force liaison to the FAA.

AIRSPACE-A generic term used far all categaries of airspace used by flying units and
abbreviated as follows: Instrument Route (IR), Visual Route (VR), Slow Route (SR),
Warning Areas (W), Restricted Areas (RA)

AIRSPACE MANAGEMENT-The coordination, integration, and regulation of the use
of airspace of defined dimemion. The objective is to meet command requirements
through the safe and efficient we of available navigable airspace in a peacetime
envirnment.

ALASKA NATIVE CLAIMS SETTLEMENT ACT (Public Law 92-203)-formed by
the U.S. Congress in 1971, establishes Alaska Native claims and rights to certain public
lands, in lieu of piecemeal claims and settlements.

ALLUVIAL-Relating to sedimentary material deposited by flowing water, as in a
riverbed or delta.

AMBIENT AIR QUALITY STANDARDS-Standards established on a state or federal
level that define the limits for airborne concentrations of designated "criteriae pollutants
(e.g nitrogen dimoxie, sulfur dioxide, carbon monoxde, total suspended particulates,
ozne, lead, and hydrocarbon) to protect public health with an adequate margin of
safety (primary standards) and to protect public welfare, including plant and animal life,
visibility, and materials (secondary standards).

AMERICAN INDIAN--kmown also a Native American, a term referring to any ethnic
group in North American prior to the arrival of Euopeaw in the 15th Century.

ATTAINMENT AREA-An area that has been designated by the US. Environmental
Protection Agency and the appropriate state air quality agency as having ambient air
quality levels below the ceiling levels defined under the National Ambient Air Quality
Sandards
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CARBON MONOXIDE (CO)-A colorless odorless very toxic gas that burns to carbon
dioxide with a blue flame and is formed as a product of the incomplete combustion of
carbon.

CATEGORICAL EXCLUSION (CATEX)-a category of actions which do not
individually or cumulatively have a significant effect on the human environment and
which have been found to have no such effect in procedures adopted by a Federal
agency in implementation of these regulations and for which, therefore, neither an
environmental assessment nor an environmental impact statement is required.

COOPERATING AGENCY-Any Federal agency, other than the lead agency, which
has jurisdiction by law or special expertise with respect to any environmental impact
involved in a proposal (or a reasonable alternative) for legislation or other major
Federal action significantly affecting the quality of the human environment

COUNCIL ON ENVIRONMENTAL QUALITY

DECIBEL-a unit for expressing the relative intensity of sounds on a scale from zeo
for the average least perceptive sound to about 130 for the average pain level

DOPAA

DROP ZONES-a training are in which troops, suppliers, or equipment are to be air-
dropped from military cargo aircraft.

EIS

ENDANGERED SPECIES--A species that is threatened with extinction throughout
all or a significant portion of its range.

ENVIRONMENTAL ASSESSMENT--a concise public document for which a Federal
agency is responsible that serves to provide sufficont evidence and analysis for
determining whether to prepare an environmental impact statement or a finding of no
significant impact.

ENVIRONMENTAL IMPACT ANALYSIS PROCESS-The process of conducting
environmental studies as outlined in Air Force Regulation 19-2.

FEDERAL REGISTER-An official publcation that provides a uniform system for
making available to the public regulations and legal notices issued by federal agencies.
"Thse include Presidential prclamations and executive ordems, federal agency documents
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having general applicability and legal effect, documents required to be published by an
Act of Congress and other federal agency documents of public interest.

FINDING OF NO SIGNIFICANT IMPACT-a document by a Federal agency briefly
presenting the reasons why an action, not otherwise excluded, will not have a significant
effect on the human environment and for which an environmental impact statement
therefore will not be prepared.

IFR MILITARY TRAINING ROUTES (IR)-Routes used by the Department of
Defense and assmociated Reserve and Air Guard units for the purpose of conducting low
altitude navigation and tactical training in both IFR and VFR weather conditions below
10,000 feet MSL at airspeeds of 250 KIAS.

IMPACTr-An assessment of the meaning of changes in all attributes being studied for
a given resource; an aggregation of all the adverse effects, usually measured using a
qualitative and a nominally subjective technique.

INSTRUMENT FLIGHT RULES/IFR-Rules governing the procedures for conducting
instrument flight. Also a term used by pilots and conuolUers to indicate types of flight
plan.

Ldn NOISE LEVEL-The 24-hour average-cnergy sound level expressed in decibels,
with a 10-decibel penalty added to sound lme between 10:00 P.M. and 7.00 AM.

LEAD AGENCY-the agency or agencies preparing or having taken primary
responsibility for preparing the envimntal imp•at statement

LOW ALTITUDE TACTICAL NAVIGATION (LATN)-A designated airspace area
in which aircrews practice point-to-point navigation below 10,000 feet MSL at speeds
of less than 250 Knots Indicated Airspeed (KIAS). LATNs am developed by the Air
Force and do not require FAA approval However, the Air Force must submit
environmental documentation, similar to that submitted for MTR pmpsals, which a
LATN is developed.

MIGRATION CORRIDORS

MIGRATORY FLIGHT PATH

MOA-An airspace assignment of defined vertical and lateral dimensions established
outside positive contrl area to separate or segrgte certain military activities frm • R

framc and to identify for visual flight rules (VFR) traff where these ivitimes are
Conducted.
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MTR-A low altitude, high speed training route established according to criteria in the
FAA Handbook 7610.4. Routes may be established in accordance with either visual
flight rules designated visual routes (VR) or instrument flight rules designated
instrument routes (IR).

NATIONAL ENVIRONMENTAL POLICY ACT'-The federal law, going into effect
on January 1, 1970, that (1) established a national policy for the environment, (2)
requires federal agencies to become aware of the envimntal ramification of their
proposed actions, (3) requires full disclosure to the public of proposed federal actions
and a mechanism for public input into the federal decision-making process, and 94)
requires federal agencies to prepare an environmental impact statement for every major
action that would significantly affect the quality of the human environment.

NONATTAINMBNT-An area that has been designated by the US. Environmental
Protection Agency and the appropriate state air quality agency as exceeding one or
more National Ambient Air Quality Standards.

OVERSTORY-the layer of foliage in a forest canopy.

PREVENTION OF SIGNIFICANT DETERIORATION (PSD)--prevention of
significant deterioration regulations, eaprsed in Public Law 95-95. these regulations
are designed to limit air pollution impacts from facilities to a portion of the ambient air
quality standards.

PSD CLASS I

RANCHERIA--small settlements of Indians, often involved in ranching, farming or
similar land use; many are organized as Indian reservations by the federal government.

RAPTORS--Birds of prey, such as hawks, eagles, ad owls.

RESTRICTED AREA-airpace designated under FAR Part 73 within which the flight
of aircraft, while not wholly prohibited, is subject to restriction. Restricted Areas are
designated when determined necessary to confine or segregate acivities considered to
be hazardous to nonpaicpating aircraft.

RIPARIAN--Of or relating to land lying iumediately adjacent to a water body, and
having specific characteristics of that transitional area (e-g, riparian vegetation).

SCOPING-An early and open process for determining the scope of issues to be
addressed in an EIS and for identifying the siotnficant issues related to a proposed
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action. Scoping may involve public meetings, field interviews with representatives of
agencies and interest groups, discussions with resource specialists and managers, and
written comments in response to news releases, direct mailings and articles about the
proposed action and scoping meetings.

SORTIES--one mission or attack by a single plane.

SOVEREIGN RESERVATION-a term emphasizing the status of Indian reservations
as governmental entities distinct from state and local government

SPECIAL USE AIRSPACE-Airspace of defined dimensions where activities must be
confined because of their nature, or whete limitations are imposed on aircraft
operations that are not a part of those activities, or both.

SR-Slow Speed Low Altitude Training Route-A low altitude training mute which
is used for military air operations at or below 1500 feet at airspeeds of 250 knots or
less. Criteria are determined by the responsible MAJCOM.

STATUTE MILE-a unit of measure equal to 5280 feet

STRATEGIC TRAINING RANGE COMPLEX (STRC)-A Strategic Air Command
(SAC) training area located in Montana, North Dakota, South Dakota, Nebraska,
Wyoming, and Idaho. The STRC encompasses at least 25 IRs associated with 6
electronic scoring sites [Belie Fourche, Dickinson, Conrad, Forsyth, Powell, and Havre]
and numerous portable mini-mute radar sites.

SUBSISTENCE ECONOMY-The method of producing the food or goods necessary
to provide a minimal standard of living, as opposed to a market economy in which a
surplus is produced for redistribution.

SULFUR DIOXIDE (SO)--Compound composed of sulfur and oxygen produced by
the burning of sulfur and its compounds in coal, oil, and gas. It is harmful to the
health of man, plants, and animak, and may cause damage to materials.

THREATENED SPECIES-A taxonomic group likely to become endangered in for

the foreseeable future.

TOTAL SUSPENDED PARTICULATE MATTER (TSP)

TRIBAL SOVEREIGNTY-the limited right of Indian governments (conferred by
treaty, executive order, or congresional legislation) to exercise authority over indigenous
people who have establised their cultural, linguistic, and historic identity.
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UNDERSTORY-the plants of a forest undergrowth.

VFR MILITARY TRAINING ROUTES (VR)-Routes used by the Department of
Defense and associated Reserve and Air Guard units for the purpose of conducting low
altitude navigation and tactical training under VFR rules below 10,0O0 feet MSL at
airspeeds in excess of 250 KTS LAS.

VISUAL FLIGHT RULES (VFR)--Rules that govern the procedures for conducting
flight under visual conditions. The term wVFR" is also used in the United States to
indicate weather conditions that are equal to or greater than minimum VFR
requirements. In addition, it is used by pilots and controllers to indicate type of flight
plan.

WILDERNESS AREA-A large tract of public land maintained essentially in its natural
state and protected against introduction of intrusive artifacts.

WILDLIFE MANAGEMENT AREA
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7. ACRONYMS

AAC Alaisan Air Command
AF REP Air Force Representative
AFB Air Force Base
AFLC Air Force Loptics Command
AFR Air Force Regulation
AFRCE Air Force Regional Civil Engineer
AFRES Air Force Reserve
AFSC Air Force Systems Command
AGL Above Ground Level
AIRFA American Indian Religious Freedom Act
ANCSA Alaska Native Claims Settlement Act of 1971
ANG Air National Guard
ARO Adverse Reproductive Outcomes
ARTCC Air Route Traffic Control Center
ATC Air Training Command
BIA Bureau of Indian Affairs
BLM Bureau of Land Management
CDFG California Department of FMh and Game
CEQ Council on Environmental Quality
CVD Cardiovascular Dimse
dB Decibel
dBA Decibel based on A-we0ghted sound level
DNR Department of Natural Resources
DOPAA Decision of Propoed Action and Alternatives
EA Environmental Anaýis
EIAP Environmental Impact Analysis Process
EMS Environmental Impact Statement
EPA m tal Protection Agency
EPF Environmental Planning Function
FAA Federal Aviation Administration
FAR Federal Aviation Regulation
FONSI Finding of No Significmt Impact
FR Fedleral Register

MW Fish and Wildif service,
'lop Gravitationial

GElS ener tal Impact Statement
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HQ USAF/LEEV Air Force Directorate of Engineering and Services,
Environmental Division

ICDA-9 Ninth Revision of the International Classification of Diseases
IFR Instrument Flight Rules
IR Instrument Route
LArYTIRN Low Altitude Navigation and Targeting Infrared for Night
LATN Low Altitude Tactical Navigation Area
Ldn Day/Night Noise Level
MAC Military Airlift Command
MAJCOM Major Command
MOA Military Operations Area
MPH Miles Per Hour
MSL Mean Sea Level
MTR Military Training Route
NAAQS National Ambient Air Quality Standards
NAF Numbered Air Force
NDW Nevada Department of Wildlife
NEPA National Environmental Policy Act
NFS National Forest Service
NOI Notice of Intent
NORA Nevada Outdoor Recreation Association
NPS National Park Service
NWR National Wildlife Refuge
PSD Prevention of Significant Deterioration
RA Restricted Area
ROD Record of Decision
SAC Strategic Air Command
SAS Statistical Analysis System
SEL Sound Exposure Level
SR Slow Route
STRC Strategic Training Range Complex
T&E Threatened and Endangered
TAC Tactical Air Command
"SP Total Suspended Particulate Matter

USAF United States Air Force
USDA US. Department of Agriculture
USDOI US. Department of Interior
USFS U.S. Forest Service
USFWS US. Fish and Wildlife Service
VFR Visual Flight Rules
VR Visual Route
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8. UST OF CONTACTS

8.1 CASE STUDY SPECIFIC CONTACTS

/R-700J

87 local residents
32 local elected officials (e.g., county supervisors), 8 law enforcement officials, and

15 newspaper editors for the affected counties
S. Browne, New York State Department of Environmental Conservation
D. G. Butcher, New York Department of Agriculture and Markets
K F. Wich, New York State Department of Environmental Conservation

"IR,-474

39 local residents
27 local elected officials (e.g., county commissioners), 11 law enforcement officials,

and 12 newspaper editors for the affected counties
Audubon Society
Russel Carver, Concerned Tri-State Citizens
Crow Indians
Tom C. Davis, Belle Fourche, South Dakota
Greater Yeilowstone Coalition
Anita Johnson, Belle Fourche, South Dakota
Gean Johnson, Concerned Tri-State Citizens
Jim Johnson, Concerned Tri-State Citizens
R. R. Martinka, Montana Department of Fish, Wildlife, and Parks
Dale Morgan, Concerned Tri-State Citizens
Marie Morgan, Concerned Tri-State Citizens
Montana Wildlife Federation
Montana Wildlands Coalition
Montana Wilderness Users Association
Montana Department of Fish, Wildlife and Parks
Native Action
Northern Cheyenne
Northern Plains Resource Council
Northern Lights Institute
F. Petera, Wyoming Game and F'sh Department
R. Raisch, Montana State Department of Health and tal Sciences
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Mark Rainbow, Congressmen Tun Johnson's Office
Andrew Reid, Chadron, Nebraska
The United States Forest Service
William Smeenk, Butte County South Dakota County Commisioner
Wilderness Society
Phyllis Young, Standing Rock Sioux Tribe

78 local residents
37 local elected officials (e~g., county commissioners), 15 law enforcement officials,

and 21 newspaper editors for the affected counties
R. D. Anderson, Nevada Department of Agriculture
Richard Bargen, Gabbs, Nevada
Elizabeth Beale-Clancy, Citizen Alert
P. Bontadeili, California Department of Fish and Game
Grace Bukowski, Western Solidarity
M. G. Burgoyne, Nevada Department of Wildlife
J. Canr, Lake County, Oregon, Extension Agent
Citizen Alert
Albert A. Ccx, Reno, Nevada
Brian L Davie, Nevada Legislative Committee on Public Lands
Mike Del Grouso, Nevada Division of State Lands
R. R. Denney, Oregon Department of Fsh and Wildlife
Desert Research Institute
Dan R. Deveny, Ger.h, Nevada
Patrick T. Durla., Bureau of Land Management
Guy Felton, Revo, Nevada
Bill Fuller, United States Forest Service
Bob Fulkerson, Citizci Alert
Dennis Ghiglier, Reno, Nevada
Lind Hansen, Carson City, Nevada
J. Harlan, Reno, Nevada
Michelle Harlan, Reno, Nevada
David A. Hornbeck, Reno, Nevada
Donald B. Knapp, Bureau of Indian Affairs
W. H. Kosesan, Oregon Department of Agriculture
Rory E. Lamp, Fallon, Nevada
Fallon Shoshone
Intertrbal Council of Nevada
Maude McCovey, Hoopa Valley Business Council
Doug McMillan, Reno Gazette-Journal
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W. A. Molini, Nevada Department of Wildlife
Nature Conservancy
M. Neuman, California Department of Food and Agriculture
Nevada Outdoor Recreation Association
Nevada Conservation Forum
Nevada Indian Commission
Charles S. Polityka, Department of the Interior
Patricia S. Port, Department of the Interior
Maria Painter, Rural Coalition
Pyramid Lake Paiutc
E. H. Robbins, Die Valley, Nevada
Ruth Robbins, Dixie Valley, Nevada
William Rouse Sr., Western Shoshone Nation
Judy Schmidt, Reno, Nevada
Sierra Club
Marjorie Sill, Reno, Nevada
Adrienne T. Smith, Sierra Club
Marsha Donaldson Smith, Reno, Nevada
Rose Strickland, Sierra Club
Kathryn Sullivan, N..S.A. Johnson Space Center, Houston, Teas
Ed Tilzey, Bureau of Land Management
Frank Torikai, Federal Aviation Administration
Walker River Paiute
Glenn E. Wasson, Western Shoshone Sacred Land Association
Charles S. Watson, Jr., Nevada Outdoor Recreatim Association
Western Shoshone Council
Dr. C. R. Swartz, Tetra Tech (Honeywell)
Alyce Williams, Paiute-Shoshone
Yerington Tribe
Yomba Shoshone

SR-77

99 local residents
88 local elected officials (e.g., county superviors), 17 law enforcement officials, and

21 newspaper editors for the affected counties
IL S. rucenmiller, Wisconsin Department of Natural Resources
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R-i62

56 local residents
21 local elected officials (eg., county commissioners), 9 law enforcement officials,

and 7 newspaper editors for the affected counties
C. D. Travis, Texas Parks and Wildlife Department

YR1i679

115 local residents
57 local elected officials (e.g., county supervisors), 23 law enforcement officials, and

16 newspaper editors for the affected counties
E. L. Hansen, Indiana Department of Natural Resources
R. W. Lutz, Ilinois Department of Conservation

VR-245

18 local residents
8 local elected officials (e.g., county supervisors), 3 law enforcement officials, and 2

newspaper editors for the affected counties
Arizona Bighorn Society
Arizona Game and Fish Department
Joni Bosh, Sierra Club
Bureau of Land Management
J. F. Burton, Arizona Game and F'sh Department
Merle D. Clure, Federal Aviation Administration
Colorado River Indians
Concerned Citizens
James Currivan, Bureau of Land Management
Ed Gasteilum, National Park Service
Gila River Pima
Linda Hagen, United States Fish and Wildlife Service
Intertribal Council of Arizona
Camille Irwin, Bureau of Land Management
Henry Kim, United States Forest Service
Wilmer Lente, Pueblo of Laguna, Paquate, New Mexico
National Parks Service
Nature Conservancy
Navajo
Matt Nonie, White Mountain Apache Tribe
Pascua Yaqui
San Carlos Apache
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Rob Smith, Sierra Club
Sam F. Spiller, United States Fish and Wildlife Service
Tohono O'odham
US. Fish and Wildlife Service
U.S. Forest Service
Steve Van Riper, United States Fish and Wildlife Service
R. K. Weaver, Arizona Game and Fish Department
Wilderness Society

qeok AIM & R-600

71 local residents
6 local elected officials (e.g., county councilmen), 2 law enforcement officials, and 5

newspaper editors for the affected counties

Tpndl MOAS

125 local residents
22 local elected officials (e.g., county commissioners), 7 law enforcement officials,

and 6 newspaper editors for the affected counties
Allen R. Culpepper, Department of Environmental Regulation
Grover Jones, AOPA Florida Representative
A. J. Roberts, Florida Department of Transportation
Rick Smith, Government Analyst, Governor's Office
Roland Zdunek, Coral Springs, Florida

Yukmon MO

41 local residents
7 elected officials, 1 law enforcement official, and 1 newspaper editor for the

affected boroughs
Alaska Department of Fish and Game
Pamela Bergman, Department of the Interior
Bureau of Indian Affairs
Bureau of Land Management
A. Carson, Alaska Department of Fish and Game
Circle Indiam
Circle Village Council
Circle Corporation
W. D. Collingworth, Alaska Department of Fish and Game
Concerned Citizens
Doyon Corporation
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Fairbanks Environmental Center
Linda Fogg, Federal Aviation Administration
Paul D. Gates, Department of the Interior
National Parks Service
Ken Rice, United States Forest Service
Tananana Chief's Conference
U.S. Fish and Wildlife Service

82 GENERAL CONTAC7S

Bob Aegerter, ML Rainier National Park Association
Wilbur E. Anderson, President, Dawn Air
Chrys Baggett, North Carolina Department of Administration
Charles Bagley, Jr., Seattle, Washington
Fred Bonner, Outdoor Editor, Capitol Radio Networks
Doug Bowie, United States Forest Service
Michael Bronoski, United States Environmental Protection Agency
Raymond P. Churan, Department of the Interior, Albuquerque, NM
David Crampton, Staff Assistant to United States Senator Tim With
Wayne Deason, Bureau of Reclamtion, Department of Interior
Jean Duming, The Wildemm Society
Polly Dyer, Olympic Park Associates
Jim Eychanger, Washington Trails, Seattle, Washington
Bill Floumay, North Carolina Department of Natural Resources and Community

Development
Michael A. Fritz, United States Fish and Wildlife Service
Greg Garrett, Western Solidarty-Ezmcutive Director
Norman D. Gillikin, Carteret County Crossroads, North Carolina
Charles F. Hams, National Park Service
Shelia M. Huff, Department of the Interior, Chicago, IL
Gerald Kanter, Chairman, Eastern Regional Jetport, North Carolina
Bruce Keleman, United States Forest Service
James H. Lee, Department of the Interior, Atlanta, GA
Ann Lichtner, Policy Analyst, Office of the Governor of North Carolina
Bill Lowery, United States Forest Service
Dennis LTzAn North Carolina Wildlife Resources
B. A. Moore, North Carolina Forest Service
Ed McCoy, North Carolina Division Marine Fisheries
Anita J. Miller, Department of the Interior, Philadelphia, PA
Bill Moody, United States Forest Service
Tabbie Nance, Beaufort, North Carolina
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John R;. Parker, Jr., State of North Carolina Division of Coastal Management
William P. Patterson, Department of the Interior, Boston, MA
Stephanie Pollack, Conservation Law Foundation, Boston, Massachusetts
Gerald Pollet, Legal Advocates for Washington
Dale Potter, United States Forest Service
Sally Reeve, Bellevue, Washington
Tom Reeve, Bellevue, Washington
Norman V. Reigle, National Park Service
Marshall Sanderson, North Carolina Department of Transportation
Roger Skistad, United States Forest Service
Clark Smith, Seattle, Washington
Dennis Stewart, North Carolina Wildlife Resources
Robert F. Stewart, Department of the Interior, Denver, CO
Rich Szlemp, United States Fish and Wildlife Service
John Taggart, North Carolina Department of Natural Resources and Community

Development
Jeanne Thompson, Seattle, Washington
Tim Thomson, Oak Harbor, Washington
Carol Tingley, North Carolina Division of Parks and Recreation
Mitch Wainwright, Bureau of Land Management
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1.4,2 Aispm Dedicad to Low Alliue Flyn Operator

In order to develop and maintain the operational readiness of crews and aircraft, the

Air Force as of December 1986 operated, either alone or in conjunction with other

branches of the military, almost 1000 low altitude MTRs, SRs, MOAs, and RAs

throughout the United States. The GEIS analyzes only airspace below 3,000 ft AGL

Subsonic airspace proposals above 3,000 ft AGL have been determined by the Air Force

to have insignificant effect on the environment and are usually categorically ccluded

from assessment under the Air Force's environmental analyses regulation, AFR 19-2

(Attachment 7). Unique circumstances may dictate, however, that the categorical

exclusion would not apply to a particular proposed action. Aeronautical impacts such

as safety and usage conflicts are determined by the FAA during informal and formal

coordination and approval procedures.

In 1986, the Air Force controlled 599 low altitude MTRs and SRs, 126 low altitude

MOAs, and 88 low altitude RAs over the continental United States. The availability

of these airspaces for Air Force use varies from one day per month to 24 hours every

day. Thus, the entire system is not operating at all times. In a typical month that year,

there were approximately 20,000 sorties scheduled in Air Force routes, nearly 48,000

sorties scheduled in Air Force MOAs, and over 53,000 sorties scheduled in Air Force

RAs.

The Federal Aviation Administration (FAA) is responsible for approving military

airspace, setting conditions for its use, and approving flight operations in Instrument

Routes IRs), MOAs, and RAs. By definition, SRs (involving aircraft speeds less than

250 knots) and LATNs (random flight patterns) do not require FAA approvaL Airspace

has four dimensions: horizontal and lateral (both parallel to the earth's surface),
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